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ABSTRACT 

In India, skyscraper unit area may increase due to high prices and scarcity of land. 

Earthquakes may be the phenomenon that generates the most powerful forces capable 

of causing structural damage. To ensure that the brakes are resilient, the safe building 

must be constructed with the appropriate technology and component assignments. 

Building construction necessitates careful planning and management. Buildings are 

subjected to a variety of loads, including dead load, live load, wind load, and seismic 

load. Because seismic loads have a severe negative impact on buildings, seismic 

analysis is required. Seismic activity is common in most parts of the world, though its 

frequency varies depending on the local tectonic setup. Previous earthquakes have 

resulted in significant loss of life and building stock, affecting a country's social and 

economic conditions. Though an earthquake cannot be avoided, the least that can be 

done to mitigate damage is to make buildings earthquake resistant. As our 

understanding of earthquakes has advanced, most countries have mandated the 

inclusion of seismic provisions in building design and architecture. Seismic waves 

originating from the focus are transmitted in all possible directions during an 

earthquake. These shock waves, which are highly random in nature, propagate through 

the earth's interior as body waves and surface waves. These ground motions cause 

structural elements to vibrate and induce inertia forces. In the absence of seismic 

design, the building may collapse, resulting in a disaster. The seismic design philosophy 

prioritises life safety while also ensuring the building's functionality. 
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INTRODUCTION 

With rapid population growth over the last three decades and no significant seismic activity 

during that time, India's unrestricted expansion of the built environment has resulted in little 

earthquake resilience. Identifying buildings with high vulnerability as a result of this 

unrestricted expansion is critical for both reliable loss estimation of a future earthquake and 

setting urgency standards for solidification of those buildings.   

The majority of existing buildings require seismic retrofitting. [1] The main reasons are: the 

original design was not optimised in terms of the required safety level, poor construction 

quality, building modifications or enlargements during their life, and an increase in the seismic 

design requirements. Even though steel solutions are often more efficient and cost-effective, 

their possibilities are virtually unknown, and their application has been limited to a few specific 

cases. The goal of the research proposal was to develop steel solutions for seismic retrofitting 

of existing buildings, as well as design and construction methodologies and tools for element 

and connection dimensioning. 

Earthquakes destroy almost everything on the ground. Natural disasters such as 

earthquakes, floods, droughts, landslides, cyclones, and tsunamis are common in India. From 

1990 to 2010, nine devastating earthquakes jolted the Indian subcontinent, killing over 300,000 

people and causing massive damage to property, assets, and infrastructure. [2] Buildings and 

structures have proven ineffective in resisting earthquake forces, accounting for the majority of 

human fatalities. The presence of vulnerable buildings in high intensity areas has increased total 

human losses in previous deadly earthquakes around the world. 

The successful design and development of seismic structures is becoming increasingly 

important around the world. In this approach, designers primarily try to maximise their potential 

by utilising a variety of materials, taking into account the superior properties of each strong and 

delicate material. [3] The optimal arrangements are long length, construction load, soil 

conditions, timing, adaptability, and high economic requirements. Buildings that are 

earthquake-resistant are those that are not damaged by such severe but rare earthquakes. Prior 

to conducting structural analysis and modelling, it is critical to obtain all necessary information 

about the holding soils via a soil survey. Land geotechnical engineering is also a method of 

gathering information and evaluating site conditions for foundation and construction purposes. 

Civil engineers must closely monitor multiple projects to ensure that their solutions are both 

efficient and cost-effective. [4] Ensure, on the other hand, that the final building and building 

designs are adequate to provide the expected performance over the project's life. There are 

numerous programme packages available on the market today for analysing and designing for 

all types of systems. 

Seismic waves propagate in all directions during an earthquake. However, among the 

various components, horizontal vibration is thought to be the most important in causing 

structural failure. Seismic waves tend to move a building's foundation, causing inertial forces 

in various structural elements. [5] The seismic performance of a structure during an earthquake 

is determined by its overall shape, size, geometry, and load path. The seismic design philosophy 

seeks to protect structural components as well as human life. It states that load-bearing 

structural elements must sustain no damage in the event of (frequent) minor shaking, repairable 

damage in the event of (rare) moderate shaking, and severe damage without collapse in the 

event of (rare) strong shaking. [6] 
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MODERN CONSTRUCTION TECHNIQUES FOR EARTHQUAKE 

RESISTANT BUILDINGS: 

Prestressed concrete members in earthquake-resistant construction ensure proper structural 

connection. Furthermore, this technology has been widely adopted in New Zealand. 

Shape-memory alloys have unique properties that make them ideal for earthquake-resistant 

construction. They have the ability to dissipate significant energy without significant 

degradation or permanent deformation. The most common shape-memory alloys are metal 

mixtures containing copper-zinc-aluminum-nickel, copper-aluminum-nickel, or nickeltitanium. 

This specific smart material is being extensively researched in order to discover its numerous 

applications. 

REVIEW OF LITERATURE 

Having large column dimensions helps to achieve good seismic performance. Furthermore, 

closely spaced closed-loop steel ties around column bars are required to hold together concrete 

in the joint region and resist shear forces (Murty CVR) (2005). [7] 

Devesh p. soni and Bharat b. mistry (2006) [8] discovered an increase in drift demand in the 

tower portion of set-back structures, as well as an increase in seismic demand for buildings with 

discontinuous mass, stiffness, and strength distributions. The combined-stiffness-and-strength 

irregularity has the highest seismic demand. 

Humar and Wright (1977) [9] used a single ground motion to investigate the seismic response 

of steel frames with set-backs. They discovered that story drifts were greater in the tower parts 

of set-back structures than in regular structures. In comparison to regular structures, smaller 

story drifts were found in the base parts of set-back structures. They came to the conclusion that 

the difference between elastic and inelastic story drifts between set-back and regular structures 

is dependent on the level of story considered. The most notable findings were altered 

displacements and high ductility demands near the irregularities. 

Aranda (1984) [10] used ground motions recorded on soft soil to compare the ductility demands 

of set-back and regular structures. He discovered that set-back structures have higher ductility 

demands than regular structures, and that this increase is more pronounced in the tower portions. 

Based on their analytical study, Shahrooz and Moehle (1990) [11] discovered that damage 

is concentrated in the tower portion of a setback structure due to high rotational ductilities. They 

also conducted experimental studies and came to the conclusion that the fundamental mode 

dominates the response in the direction parallel to the set-back. 

OBJECTIVES 

• An investigation into the behaviour of building structures under the influence 

of seismic loads 

• To learn how to evaluate an earthquake in a building. 

• To assess the types of loads applied to these types of building structures. 

• The values of behaviours in the zone areas are retrieved, and their relevant 

impact is displayed in the result. 

• To learn about earthquake analysis methods such as response spectrum 

analysis and how to apply them to programmes. 
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RESEARCH METHODOLOGY 

Methodology is the systematic, theoretical examination of the methods used in a particular field 

of study. It consists of a theoretical examination of the body of methods and principles 

associated with a particular field of knowledge. It usually includes terms like paradigm, 

theoretical model, phases, and quantitative or qualitative techniques. A close reading and 

detailed analysis of secondary sources is required in order to apply the analytical and descriptive 

methods to the research. It is critical to obtain additional perspectives in order to expand on the 

textual analysis, which would necessitate close reading analysis of a few secondary materials. 

RESULT AND DISCUSSION 

As shown in Fig 1[12], the Geological Survey of India has classified India into four seismic 

zones with varying seismic potential. 

 

Figure. 1 Seismic Zonation Map of India 
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The patented Porotherm seismic clay block is a brick designed specifically for seismic 

applications. It has a distinct vertical mortar pocket with a window that creates a tooth-like 

connection between the block and the mortar in the butt joint. This strengthens the mortar's 

bond and increases its mechanical strength. Buildings constructed with these blocks can 

withstand horizontal displacements caused by ground motions. [13] 

 

Figure. 2 Porotherm seismic clay block 

SISBRICK is another invention that contributes to the increased seismic resistance of 

masonry buildings. This is a type of brick that is specifically designed for partition walls. This 

brick can withstand three times the lateral forces of a standard brick and acts as an isolator by 

preventing forces from being transferred from the partition wall to the main wall. When these 

bricks are arranged in a specific pattern, the number of bricks required to achieve seismic 

isolation is reduced. [14] 
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Figure. 3 SISBRICK stacked along with the conventional bricks arranged in a specific manner 

A shear wall is a type of structural member that is used to resist lateral forces that are parallel 

to the plane of the wall. Shear walls resist loads due to Cantilever Action on slender walls where 

bending deformation is greater. Shear walls, in other words, are vertical elements of a horizontal 

force resisting system. Shear walls are particularly important in high-rise buildings that are 

subjected to lateral wind and seismic forces. [15] 
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Figure. 4 Shear wall 

Shear walls have either plane or flanged sections, whereas core walls have channel sections. 

They also have enough strength and stiffness to control lateral displacements. The shear wall's 

shape and plan position have a significant impact on the structure's behaviour. The shear walls 

are best placed structurally in the centre of each half of the building. 

CONCLUSION 

The task of providing complete seismic safety for residents in earthquake-prone areas is far 

from complete. However, new construction regulations are now in place that greatly contribute 

to earthquake disaster mitigation and are being implemented in accordance with global practise. 

The criteria are designed to cover the fundamental requirements for seismic performance and 

load calculation, to address building and structural system configuration, to establish structural 

analysis procedures, to prescribe design, detailing, good construction practise, and quality 

control requirements for structures, as well as their structural and non-structural components 

and foundations. The iso-acceleration method was used to delineate seismic zones. The map 

created during the project and the most recent state-of-the-art were used to evaluate zone factors 

for various zones. 
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