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Abstract  

One of the most devastating natural risks is earthquakes. Earthquakes are caused by abrupt, 

fleeting earth motion that releases energy in a matter of seconds. These recent occurrences serve as a 

reminder of how susceptible our society is to natural disasters. The preservation of infrastructure design is 

a global priority. Using base isolators, or seismic isolation bearings, is one way to address issue. One tool 

used to lessen the impact of seismic activity on structures and buildings is a seismic isolation bearing. 

Usually made of metal or epoxy rubber, the bearing minimizes the amount of energy transferred from the 

ground to the structure by allowing the building to move freely during a seismic event. This might lessen 

the building's vulnerability to harm and boost. The particular requirements of the building and its 

surroundings will determine the bearing's precise design and construction. 
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Introduction 

The requirement for safe and earthquake-

resistant buildings makes it extremely difficult to 

create large-scale housing projects in seismically 

active locations. The necessity for efficient and 

economical building can be met by prefabricated or 

in-situ construction utilizing industrialized or cast 

techniques. Furthermore, the seismic performance 

of these buildings may be further jeopardized by the 

presence of crucial components such joints. The 

seismic performance of these buildings can be 

enhanced by implementing seismic reinforcing 

strategies such base isolation, seismic restrictions, 

and structural tuning.  

The application of these tactics 

demonstrates the advancement of strategies to stop 

second-hand damage from seismic events. 

Advanced engineering and design techniques can 

also be used to create seismically sound structures 

while preserving construction efficiency and cost-

effectiveness. Furthermore, it is crucial to create 

construction rules, standards, and regulations that 

take into consideration the special qualities of these 

structures in order to guarantee their performance 

and safety in seismic occurrences. Their design is 

often created using nonlinear models, which only 

take into account the effects of compressive and 

shear loads. However, there are still unknowns 

regarding the effects of tensile loads caused by 

strong earthquakes, such as those that occur close to 

a fault.  

The goal of the current effort is to draw 

attention to the tension relapses on the bearing and 

superstructure response. In other words, flexibility 

at the base of the structure in a horizontal direction 

and damping elements that limit the amplitude or 

extent of the motion caused by the earthquake, 

somewhat like shock absorbers, are used to 

minimize the transmission of potentially damaging 

earthquake ground motions into a structure. Given 

the enormous forces that structures must withstand 

during a big earthquake, it may surprise you to 

learn that rubber foundation components can 

actually aid to minimize earthquake damage to 

buildings [Chopra AK et al., 2005]. 

The goal of the current effort is to draw 

attention to the tension relapses on the bearing and 

superstructure response. Given the enormous forces 

that structures must withstand during a big 

earthquake, it may surprise you to learn that rubber 

foundation components can actually aid to 

minimize earthquake damage to buildings [Chopra 

AK et al., 2005].  
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             Fig: Seismic installed in building 

Model  

          We have created a model to illustrate the 

operation of seismic isolation bearings in 

buildings. The components needed for this do-it-

yourself (DIY) model are readily available and 

reasonably priced. This model is static.  

Principle  

         The basic idea behind isolation is to absorb 

seismic energy and movements while reducing the 

seismic forces that are imparted to the structure via 

hard, vertical elements and flexible, horizontal 

elements positioned in the building base. 

Materials Required 

 

 

                  Fig: Cardboard 

 

 

            Fig: Dual caster wheels   

Construction 

We must first create the basis that 

symbolizes the seismic force, commonly referred 

to as an earthquake. To do this, we must take a 

piece of sturdy cardboard and position four dual 

caster wheels underneath it in each of the 

cardboard's four corners.  

To create the seismic effect, move the cardboard 

with your hands after the caster wheels are in 

position.  

It's time to add our two distinct structures now that 

the base is finished.  

On top of the base we made, position one 

of the buildings. This structure is called A. The 

building with the base fixed to the ground is 

represented by Building A.  

Working  

We can see that building A collapses when 

we shake the base with our hands since it is unable 

to withstand seismic waves.  

However, building B is shook uniformly and 

rigidly on the opposite side. The isolation bearings 

that are attached to the bottom move in response to 

the seismic wave, so the gravity is still 

controllable.  

This describes in detail how seismic 

isolation is utilized in buildings to lessen 

secondhand injuries brought on by earthquakes 

and other natural hazards. 

Earthquake  

      Any abrupt shaking of the ground brought on 

by seismic waves traveling through the rocks of 

the Earth is called an earthquake. When energy 

held in the Earth's crust is abruptly released, as 

occurs most often when masses of rock straining 

against one another unexpectedly fracture and 

"slip," seismic waves are created. The most 

frequent locations for earthquakes are geologic 

faults, which are confined areas where rock 

masses shift relative to one another. At the edges 

of the massive tectonic plates that comprise the 

Earth's crust are the world's main fault lines [Yang 

L, Yan WM, Zhou XY, and Chang YP et al., 

2006]. 

Earthquake Causes  

There are seven major lithospheric plates 

and several minor ones that make up the Earth's 

crust. These plates shift past one another (a 

transform boundary), apart (a divergent boundary), 

or in the direction of one another (a convergent 

boundary). Compression or tensional stresses are 

causally linked to earthquakes. There are several 

reasons why earthquakes occur, including volcanic 
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eruptions, rock falls, tectonics, landslides, artificial 

induction, and nuclear explosions. Buildings, 

hospitals, schools, and other establishments are 

destroyed by earthquakes, which are awful and 

cause many people to lose their money and 

property. 

Base Isolation          

Techniques for seismic isolation are a 

useful tool for preventing possible earthquake 

damage to a variety of structures, including 

buildings, bridges, and nuclear power plants. [JM 

Kelly and others, 1998] 

 [TE Kelly and others, 2001]. The fundamental 

idea of base isolation is that a fixed-base building, 

which is constructed directly on the ground, would 

move with the motion of an earthquake and may 

experience significant damage as a result. One of 

the most popular and successful seismic protection 

techniques for lessening the destructive 

consequences of earthquakes is base isolation. It 

reduces the destructive and potentially hazardous 

forces from an earthquake by shielding the 

structure from the impacts of ground vibrations. 

Base isolation is the term used when the seismic 

isolation system is situated beneath the structure 

[Isam ABMS, Ahmad SI, A1-Hussaini TM et al., 

2010b].  

 Base Isolation Problems 

Seismic isolation techniques are a helpful 

tool for preventing potential earthquake damage to 

a range of infrastructure, such as nuclear power 

stations, bridges, and buildings. In 1998, JM Kelly 

and associates Kelly, TE, and others (2001). A 

fixed-base building, which is built directly on the 

ground, would move with the motion of an 

earthquake and would sustain considerable 

damage as a result. This is the basic notion behind 

base isolation. Base isolation is one of the most 

widely used and effective seismic protection 

strategies for reducing the damaging effects of 

earthquakes. By protecting the structure from the 

effects of ground vibrations, it lessens the 

potentially dangerous and destructive forces from 

an earthquake.  

A useful strategy for avoiding possible 

earthquake damage to a variety of infrastructure, 

including buildings, bridges, and nuclear power 

plants, is seismic isolation.Kelly, JM., and 

colleagues Kelly, TE, and others (1998). Built 

directly on the ground, a fixed-base building 

would move with the motion of an earthquake and 

suffer significant damage as a result. This is the 

fundamental idea of base separation. One of the 

most popular and successful seismic protection 

techniques for lessening the destructive 

consequences of earthquakes is base isolation. It 

reduces the potentially harmful and destructive 

forces from an earthquake by shielding the 

structure from the impacts of ground vibrations.  

Contact between metals as a result of 

excessive bearing rotation. Inadequate bearing 

installation or an underestimate of the bridge's 

movement are frequently the causes of excessive 

rotations.  

Base Isolation Types 

            There are several types of base isolation 

systems used in seismic isolation: 

 

Fig: Schematic Diagram showing various types of 

Isolators used 

High-Damping Rubber Bearings  

A specific kind of base isolation system called a 

high-damping rubber bearing (HDRB) is made to 

have a high damping ratio—that is, the ratio of the 

energy loss from damping to the total energy input 

to a system. In contrast to conventional base 

isolation systems, they can be more costly and 

difficult to maintain (fig ). 
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            Fig: Block diagram of HDRB 

Pitfalls of Base Isolation Technique  

High-damping rubber bearings (HDRBs) 

are a particular type of base isolation system 

designed to have a high damping ratio, or the ratio 

of the energy input to the total energy lost due to 

damping. They can be more expensive and 

challenging to maintain than traditional base  

isolation systems. 

   

       

                Fig: Willian Clayton Building 

Future Planning  

 A specific kind of base isolation system 

called high-damping rubber bearings (HDRBs) is 

made to have a high damping ratio, which is the 

ratio of the energy input to the total energy lost as 

a result of damping. Compared to conventional 

base isolation systems, they can be more costly 

and difficult to maintain. 

 Since the power and utility industries were 

interested in protecting large equipment in the 

early days of seismic isolation systems, efforts 

have been made to integrate horizontal seismic 

isolation with vertical vibration isolation. Several 

researchers have independently changed the 

laminated rubber bearings' design characteristics 

to create three-dimensional isolation systems. In 

that regard, we must ensure that the capacity 

surpasses the demand while simultaneously 

accepting it.  

Conclusion  

Examine how the construction behaves 

both with and without base isolation.  

The global earthquake disaster and its primary 

aftermath in India.  

A brief discussion of this system's benefits 

and drawbacks is given.  

Implementation of this seismic isolation system 

globally. 

The significance of seismic isolation 

systems and their use.The importance of the 

seismic isolation approach and its effects without 

it are demonstrated by the static model.  

However, because seismic civil structure 

design is expensive and requires efficient design, 

many nations have not adopted it.  

In summary, seismic isolation systems are 

the way of the future for civil structures to avoid 

the consequences of natural catastrophes.  
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