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Abstract: Earthquakes are natural disasters that can cause serious damage to buildings, roads, and other structures, and 

may also lead to loss of human life. To reduce this damage, engineers design earthquake resistant structures that can safely 

withstand seismic forces. This review paper explains the basic concepts of earthquake resistant design in simple words. It 

describes how buildings behave during earthquakes and why properties like strength, stiffness, and flexibility (ductility) are 

important. The paper also discusses different structural systems such as shear walls, braced frames, and base isolation, 

which help buildings resist earthquake forces. In addition, it explains the role of construction materials like reinforced 

concrete and steel in improving safety. Important Indian Standard codes such as IS 1893 and IS 13920 are also included, 

which provide guidelines for safe design and construction. Overall, this paper shows that proper planning, design, and use 

of suitable techniques can reduce damage and increase the safety of structures in earthquake-prone areas. 
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I. INTRODUCTION 

 

Earthquakes are natural events that occur due to 

movement inside the Earth’s crust, which creates vibrations 

on the ground. These vibrations can be dangerous for 
buildings and may cause cracks, damage, or even collapse. In 

many cases, poorly designed structures fail quickly during 

earthquakes, leading to loss of life and property. To reduce 

these risks, engineers design earthquake resistant structures 

that can safely handle seismic forces. The main aim is not to 

completely stop damage, but to prevent sudden collapse and 

protect people inside the building. This is done by making 

structures strong, flexible, and well-balanced so they can 

absorb and resist earthquake energy. In this review paper, the 

basic concepts of earthquake resistant design are explained in 

simple terms. It includes the behavior of structures during 
earthquakes, important design principles, and commonly 

used structural systems. Overall, the study helps in 

understanding how proper design and construction can 

improve safety in earthquake-prone areas. 

 

II. LITERATURE REVIEW 

 

Many researchers have studied earthquake resistant 

structures to improve building safety during seismic events. 

Their studies mainly focus on how buildings behave under 

earthquake forces and how design methods can reduce 

damage. Early research explained that buildings fail mainly 
due to poor design, weak materials, and lack of ductility. It 

was found that structures with proper reinforcement and 

flexibility perform better during earthquakes. Researchers 

also highlighted that simple changes in design, such as proper 

load distribution and symmetry, can significantly improve 

performance. Several studies have focused on structural 

systems like shear walls and braced frames. These systems 

increase the strength and stiffness of buildings, helping them 

resist horizontal forces. Research on base isolation has shown 
that it is one of the most effective techniques, as it reduces the 

transfer of seismic forces from the ground to the structure. 

Other studies have discussed the importance of materials such 

as reinforced concrete and steel. It is observed that materials 

with good strength and ductility help in preventing sudden 

collapse. Modern research also includes the use of advanced 

materials like fiber reinforced concrete, which improves 

crack resistance and durability. In addition, many researchers 

have emphasized the importance of following design codes. 

Indian Standard codes such as IS 1893 and IS 13920 provide 

proper guidelines for safe construction in earthquake-prone 
areas. Studies show that buildings designed according to 

these codes perform much better than those without proper 

guidelines. Overall, the literature shows that earthquake 

resistant design is very important for reducing damage and 

saving lives. Continuous research and improvements in 

design methods are helping engineers to build safer and more 

reliable structures. 

 

III. CAUSES AND EFFECTS OF 

EARTHQUAKES 

 

A. Causes of Earthquakes: 
Earthquakes mainly happen due to movements inside 

the Earth. Some important causes are: 
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 Tectonic Plate Movement: 

Earth’s surface is made of large plates The Earth's 

surface is divided into massive plates that are constantly in 

motion When they converge, separate, or move alongside one 

another, energy is released suddenly in the form of seismic 

waves, causing an earthquake. 

 

 Faulting (Slip in Earth’s Crust): 
A fault is a crack or weak zone in the Earth’s crust. 

When stress builds up along a fault and suddenly releases, the 

ground shakes. This is one of the most common causes of 

earthquakes. 

 

 Volcanic Activity: 

Movement of magma inside the Earth can create 

pressure and vibrations. This sometimes leads to earthquakes 

near volcanic regions. These are usually less severe than 

tectonic earthquakes. 

 
 Human Activities (Minor Cause): 

Some earthquakes are caused by human activities such 

as mining, blasting, and construction of large dams. These are 

generally small in magnitude but can still affect nearby 

structures. 

 

B. Effects of Earthquakes: 

Earthquakes can have serious effects on structures and 

the environment: 

 

 Ground Shaking: 

This is the main effect of an earthquake. It causes 
buildings to vibrate, which may lead to cracks or collapse if 

the structure is weak. 

 

 Structural Damage and Collapse: 

Buildings, bridges, and roads can get damaged or 

completely collapse due to strong shaking, especially if they 

are not designed for earthquake. 

 

 Soil Liquefaction: 

In some areas, loose soil behaves like liquid during an 

earthquake. This causes buildings to tilt or sink into the 
ground. 

 

 Landslides: 

In hilly areas, earthquakes can trigger landslides, which 

destroy roads, houses, and natural surroundings. 

 

 Loss of Life and Property: 

Severe earthquakes can cause injuries, deaths, and huge 

economic losses due to destruction of infrastructure. 

 

 Principles of Earthquake Resistant Design 

 

 Strength: Structure should resist forces 

 Stiffness: Control deformation 

 Ductility: Prevent sudden failure 

 Energy Dissipation: Absorb earthquake energy 

 Symmetry: Avoid weak zones 

 

 Materials Used in Earthquake Resistant Structure: 

 

 Reinforced Concrete 

 Metal reinforcement 

 Concrete reinforced using fiber 

 High-strength concrete mix 

 
These materials provide durability and flexibility to 

structures. 

 

 Indian Codes for Seismic Design 

 

 IS 1893 – Earthquake design criteria 

 IS 13920 – Ductile detailing 

 IS 4326 – Construction guidelines 

 

These codes ensure safe and proper structural design. 

 

IV. CONCLUSION 
 

Earthquakes are unavoidable natural disasters, but their 

impact on structures can be reduced by proper design and 

construction. From this review, it is clear that earthquake 

resistant structures play a very important role in protecting 

human life and reducing property damage. Buildings that are 

designed without considering seismic forces are more likely 

to fail, while properly designed structures can withstand 

vibrations and avoid sudden collapse. 

 

The study shows that basic design principles such as 
strength, stiffness, ductility, and energy dissipation are 

essential for good seismic performance. Structural systems 

like shear walls, braced frames, and base isolation 

significantly improve the stability and safety of buildings. In 

addition, the use of suitable materials like reinforced 

concrete, steel, and advanced composites helps structures 

perform better during earthquakes. 

 

Following standard design codes such as IS 1893 and IS 

13920 is also very important. These codes provide proper 

guidelines for safe design, detailing, and construction 

practices. Real-life examples have shown that buildings 
constructed according to these standards suffer less damage 

compared to poorly designed structures. 

 

In conclusion, earthquake resistant design is not just an 

option but a necessity, especially in earthquake-prone areas. 

With proper planning, modern techniques, and skilled 

construction, it is possible to build safe, durable, and reliable 

structures. Future developments in materials and technology 

will further improve the performance of buildings and help in 

minimizing the risks associated with earthquakes. 
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