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Abstract: During the past few years the earthquakes have dealt a lot of damage to life and property in India. To overcome this, 

the need for advancement in construction is necessary. With Scarcity of area and overgrowing population the need of 

constructing High Rise building has been increasing. Traditional high rise structures are tend to be weak against additional 

load pressure or earthquakes. To counter such situations and to reduce the effect of such calamity with the help of structural 

analysis and use of methods like Base Isolation, X bracing and Shear Wall, the intensity of such problem can be reduced to a 

wide extent. This paper represents the comparison of various methods on normal high rise building with the use of Midas Gen 

,ETABS and STAAD pro..We took the case for Seismic zone 2 with medium soil category. Structural engineering software has 

progressed significantly in recent years. MIDAS GEN, ETABS and STAAD pro conducts structural design and analysis 

packages that support multiple types of concrete, steel, aluminum and timber international design codes. 
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I. INTRODUCTION 

A natural calamity is seen as an earthquake. Every year, many individuals lose their lives as a result of structural failure brought on 

by earthquakes.Structures can sustain less damage if adopting design guidelines for seismic resistance.For construction of building 

the wind loads and lateral forces due to earthquake plays an important role in designing .Wind loads and lateral forces from 

earthquakes are key factors to consider while designing a structure. High-rise building construction is particularly difficult since it 

depends on the design and scale models. The serviceability of the high-rise constructions is crucial. In addition to other aspects, the 

serviceability and occupant comfort of tall structures are crucial to their economic sustainability. Environmental loads, such as those 

caused by hurricanes and earthquakes, can cause problems for tall structures and can cause catastrophic failure if the loads and 

accompanying reactions are not effectively handled. Tall structures built to withstand wind loads are thought to be secure during 

minor and moderate quakes, however the design of these structures can vary greatly from region to region in seismically active 

areas. Depending on the local seismicity, an area. Modifying the dynamic properties under excitation loads is a common strategy to 

reduce the unwanted behaviour of these structures, which eventually results in systematically altering structural features or 

structural contrast. subject of intense investigation and study.Earthquake explanations two types of losses often called primary loss 

and secondary loss. A main irrecoverable loss, which results in the human lifestyles in earthquakes. All others are termed as 

secondary losses. Thus, a minimum common in a code to resist earthquakes is prescribed such that whole crumple of structure is 

prevented which ensures that no human lifestyles are lost. This requires a forecast of the strongest depth of probable ground 

movement at a distinct site throughout the service lifetime of the constitution. Seismic zoning map of a nation segregates nations in 

quite a lot of areas of an identical probable highest intensity of ground motion.Hazards have caused a lot of destruction to human 

settlements and nature .These destruction could have reduced if there was preparedness on mitigating the effects of hazards In the 

field of civil engineering the problem that we face is to make sustainable structures that withstand natural calamities and have least 

damage of any kind. And in this research, we are going to talk about how to handle seismic problems. The insufficient knowledge of 

earthquakes and its use in building lead to the failure of a lot of buildings.. Our research is related to comparative analysis of 

structures with different methods using various software. With this study it will help us to determine the best option to choose for a 

building depending upon the conditions of the building. Over all, this research aims to primarily ensure life safety and secures the 

functionality of the building.   The consequences of a natural catastrophe can spread over entire areas and even nationwide, just as 

they do locally via infrastructure and society that is affected. Pre-event mitigation, rapid reaction, and long-term recovery have an 

influence on regional and national catastrophe resilience. Thousands of individuals are relocating from rural villages to metropolitan 

centers as a result of a growing global trend of interest in a better living. At the same time, urban population density is quickly rising 

as the population growth surge reaches its apex.  
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Structures in seismically active areas must support both the primary gravity load and lateral earthquake effects. The effectiveness of 

a structure during an earthquake is influenced by the magnitude of the quake as well as the characteristics of the construction. A steel 

structure's reactivity to seismic shocks can range from elastic to severely inelastic. To ensure enough lateral stiffness and strength 

during a strong seismic excitation, steel structures should be built to disperse a lot of energy. Stiffness is more crucial than 

strength in high-rise structures. In steel structures, braced and moment-resisting frames are frequently utilized as lateral load-

resisting structural components. By yielding, moment resisting frames give ductility, but because of their flexibility, they don't meet 

the requirements for stiffness, however concentric braced frames are ideal for stiffness because of their low ductility. There are 

various techniques to add bracing to structures to boost their seismic resistance.  

 

A. Objectives 

To study the behavior of structures especially of R.C.C buildings against Seismic attacks using modern techniques. To optimize the 

structural performance by using various softwares. 

 

II. LITERATURE REVIEW 

The paper discusses the study of earth vibrations, primarily caused by earthquakes, known as seismology.The majority of 

seismology consists of the investigation of these vibrations through a variety of methods, as well as comprehending the nature and 

various physical processes that generate them. One of these theories, elastic rebound theory, was able to explain the earthquakes that 

happen along the fault lines. Seismology as a whole is still a very unexplored field of study with a lot of undiscovered facts. The 

Indian subcontinent's geology and geography are quite intricate, and there are three main subdivisions: the Peninsula, Indo-Gangetic 

Plains, and the Himalayas The Himalayas are relatively young mountains that were formed when Asia and India collided. Ocean 

sediments rest on hard basement rocks at the front edge of the Indian plate, which is moving north. Repeated folding, faulting, and 

melting in the deeper parts have occurred as a result of intense compression at the boundary. Recent alluvium from three powerful 

river systems—the Indus, the Ganges, and the Brahmaputra—deposited sediments across densely populated areas in Sindh (in 

Pakistan), Punjab, Uttar Pradesh, Bihar, Bengal (including Bangladesh), and Assam, forming the Indo-Gangetic plain. The rocks on 

the Peninsula are very young (Precambrian), and lava flows from the Deccan Traps cover a lot of the western and central 

peninsula[1]. 

This paper examines the vibration control of an 8-story building using viscous dampers and a lever mechanism/bracing system 

under wind and earthquake loads. It also provides a brief overview of vibration mitigation techniques for high-rise buildings, 

including typical design uncertainties and dynamic properties. The multi-hazard loads that could affect high-rise buildings are 

discussed, and general performance criteria are presented to evaluate the efficacy of the mitigation system under wind and 

earthquake loads. The installation of viscous dampers with a lever mechanism is shown to improve the building's responses. In the 

concluding remarks, increasing damping uncertainty and variability in building is highlighted. The paper also discusses the seismic 

behavior of supertall mega-braced structures and presents a modeling procedure to simulate their large displacement inelastic 

dynamic response. The study identifies critical parameters associated with ground motion intensity, structural configuration, 

proportioning, and modeling, which have a significant impact on computed response[3]. 

The paper discusses the challenges of designing high-rise buildings to withstand multiple hazards such as earthquakes, windstorms, 

and explosions. While numerous studies have focused on designing for a single hazard, few have addressed the impact of multiple 

hazards on building design. In areas where there is a high likelihood of occurrence of these hazards, ignoring them during the design 

process may lead to conservative designs and significant financial losses. The design approach for earthquake resistance requires 

ductility, while wind resistance requires higher stiffness. Hence, designing for multiple hazards in an efficient and sustainable 

manner is challenging. Potra and Simiu proposed a numerical approach to find the best design variables for wind- and earthquake-

prone regions simultaneously. They suggest that when considering a single hazard, the risk of exceeding the limit state is 

significantly greater than when considering multiple hazards.Kostarev proposed a novel design approach to reduce the impact of 

seismic, wind, and explosion loads on vibration in the containment of power plants using highly viscous dampers to reduce floor 

response. Li and Ellingwood assessed the overall risk posed by hurricanes and earthquakes, presenting a probability of damage as a 

function of the return period that takes into account various levels of earthquake and hurricane intensities in Charleston, South 

Carolina.The governing parameters for wind loads include terrain exposure and wind intensity at various building locations, while 

those for earthquakes include the zone factor, structural system type, importance of the building, period coefficient, soil coefficient, 

and building weight. Overall, the paper emphasizes the importance of considering multiple hazards during the design process of 

high-rise buildings to ensure their safety and economic viability.[4] 
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Structural control methods such as supplemental damping devices have been found to be effective in reducing the amount of 

vibration in flexible structures like high-rise buildings subjected to strong winds or earthquakes. These devices, such as MR 

dampers, tuned mass dampers, viscoelastic dampers, viscous dampers, and friction dampers, work by absorbing vibration and 

dissipating energy to counterbalance external forces. However, their performance is affected by the nature and extent of the loading. 

In the aircraft industry, various vibration absorption, isolation, and damping methods were developed during the Second World War 

and later applied to civil engineering structures. Base isolation, another concept of structural control, was first demonstrated by an 

engineering professor in Japan more than a century ago, which involves building a structure on ball bearings to reduce seismic 

response. Ductile frames are commonly recommended for high-rise buildings in seismic design because of the greater number of 

variables involved in seismic response compared to wind design. Base isolation is generally effective for low- to medium-rise 

buildings but may not be suitable for low-rise buildings under wind loads. Structural control methods involve varying stiffness, 

mass, damping, or shape to reduce vibration caused by external forces in civil structures.[5].In this paper, the author conducted a 

study comparing the static and dynamic behavior of regular buildings with reinforced concrete frames, specifically analyzing a six-

story structure using computerized solutions for seismic zones II, III, IV, and V. The study also included an examination of various 

high-rise building bracing systems, with the finding that bracing is more stable than moment resisting frames due to its stiffness 

ratio. The author also looked at the effects of X bracing and a viscous damper on a residential structure, finding that it reduced 

displacement, shear force, bending moment, axial force, and story drift. Another focus of the study was the behavior of the interior 

RC beam column joint under cyclic loading, as this is an essential component of reinforced concrete moment resisting frames and 

needs to be properly designed and detailed to resist shear. [6]The author examined the analysis and design of two bay, five-story 

R.C.C. moment resisting frames for general buildings using ETABS software in accordance with IS 1893-2002 code procedures and 

IS 13920-1993 recommendations. The study also included dynamic analysis of a G+30 storied regular reinforced concrete framed 

building with a plan area of 25 m x 45 m and a total height of 114 m, using the design parameters outlined in IS-1893-2002-Part-1 

for zones 2 and 3. The study found that static and dynamic Axial Forces values did not significantly differ.[7] 

 

III. METHODOLOGY 

In this research, we are going to focus on the problems of how to reduce the damage done by calamities like earthquakes and so, 

therefore, create a much more sustainable and stable building structure. We studied many methods and research papers that included 

facts like what techniques are being used in this latest technological era and how comparison can be performed to understand the 

following outcomes.  

Our approach to carrying out the study was to use software like Midas Gen and Etabs by considering a high rise structure and 

applying different methods and maintaining the records of their outcome thus understanding which method stands out. Our analysis 

is based on a building we created in which we kept all the environmental conditions constant. It undergoes various rounds of 

analysis where we kept the loads and seismic factors the same and changed the methods factor. The research on various methods 

and its functioning were found out.  

In this, the methods we are considering are Base isolation, X- Bracing, Shear walls, Seismic Dampers and other methods for our 

research. We carried out the data through many research papers and internet information also reviewing videos for a better 

understanding of the process.  

The current comparative research examines a static approach that is equivalent for both RCC and steel structures when it comes to 

seismic analysis of the structure. Both building models are analyzed using software; key study parameters are story stiffness, period, 

frequency, base shear, lateral forces, and seismic weight. 

 

A. Modern Construction Techniques For Earthquake Resistant Structures 

There are 4 techniques that has been used lately in modern construction so far which are as follows: Pre-Stressed Concrete 

Base Isolation Seismic Dampers Shear Walls 

1) Pre-Stressed Concrete: Many nations, including New Zealand, employ this strategy. During the building of an earthquake-

resistant structure, this provides adequate connection between various structural components. 

2) Base Isolation: It is one of the methods for shielding the structure against seismic forces that is generally approved and used. 

The superstructure and the base are divided by a collection of structural elements. This part experiences lateral displacement 

when the earth under the building's foundation trembles, but the structure is not damaged. 
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3) Seismic Dampers: These dampers function similarly to hydraulic shock absorbers in automobiles in that the majority of rapid 

shocks are absorbed by the hydraulic fluids and barely any are communicated to the car's chassis above. Dampers absorb a 

portion of the seismic energy that passes through them, lowering the force. There are several different kinds of seismic 

dampers, including yielding dampers, friction dampers, and viscous dampers. The fluid made of silicone that moves between 

the piston chambers of viscous dampers absorbs energy. The size of the force impinging on the structure. 

4) Shear Walls: Shear walls are thought to be a crucial part of a system that resists lateral loads, and steel is well recognised for its 

ductile nature. An efficient load resisting system was created by fusing these two desirable qualities, and it has found 

widespread use in North America and Japan. These walls are constructed such that when lateral stresses are applied, they will 

bend rather than buckle. The weight of the structure is decreased by the fact that these walls are substantially lighter and 

thinner. Moreover, these walls don't need to be cured, hastening the construction process. 

 

IV. MATERIAL AND GEOMETRIC PROPERTIES 

A. Building Details 

1) Structural Analysis 

PLAN  

 

This is the floor plan for the G+8 building situated in Mumbai which we are going to use for further analysis. 
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Fig 13 : Structure Results Fig 14 : X-Bracing 

 

 

Fig 15 : Moment Diagram For X-Bracing   Fig 16: Moment And Shear Of A Beam For X Bracing Wall Building 

 

 

 

 

  
 

Fig 17 : Structure Results Fig 18 : Base Isolation 
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FIG 19 : Results 

 

E. Staad Pro 

 

FIG 20: Results 

 

V. CONCLUSION 

We employed a variety of techniques in this study to increase the structural resistance to earthquakes and other natural disasters, 

including X bracing, shear walls,etc. ETABS, Midas Gen and STAAD pro were used to compare these approaches. In order to 

determine which strategy will be practical to utilize, this article analyzes the behavior of the high-rise construction utilizing different 

approaches. After evaluating, we discovered that a shear wall would be an excellent choice since it exhibits more moments than 

other techniques, hence minimizing the damage done to the building during an earthquake or strong winds. We discovered that the 

outcomes from the two softwares were comparable, but with minor differences in their moments. When there are issues with 

seismicity and wind resistance, these techniques can be used. Based on the research and analysis presented in this paper, we may 

conclude that there is still a long way to go before people of the most seismically vulnerable locations can be completely protected. 

Earthquakes are really significant problems because of all the ways they affect human lives. Besides bracing and base isolation, 

additional methods can also be utilized to reduce earthquake damage. To survive earthquakes, a structure must adhere to particular 

structural specifications. the variety of alternatives for combating these effects and bolstering the structural element.The focus of this 

research is on constructions that can withstand earthquakes. We learned more about how high-rise buildings respond to earthquakes. 

This approach illustrates how earthquake-resistant frameworks work. Researchers from all across the world are working to create 

building technology that is both affordable and efficient by using locally accessible resources. The behavior of high-rise buildings is 

examined in this research. The results also showed that a range of methods may be used to make high-rise constructions resistant to 

wind- and seismic-related problems. This has to be applied more swiftly throughout the nation, particularly in regions with 

substantial wind resistance and seismicity issues. We saw the need for new technology, and these techniques help to reduce seismic 

damage.We got to know shear walls are more feasible than others methods as it shows more moments in a graph which will help in 

reducing seismic force while an earthquake occurs. 

VI. ACKNOWLEDGMENT 

We would like to express our special thanks of gratitude to my mentor (Prof. Ninad Khandare) as well as our principal (Dr. BK 

Mishra)who gave us the golden opportunity to do this wonderful project on the topic (Comparative analysis of structure for calamity 

by using various software), which also helped us in doing a lot of Research and we came to know about so many new things We our 

really thankful to them.. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue V May 2023- Available at www.ijraset.com 

     

525 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

 

REFERENCES 
[1] K Satishkumar(2015).Study of Earthquake Resistant RCC Buildings with Increased Strength and Stability. 

[2] Prakash sangamnerkar et al. (2015). Static and dynamic behavior of reinforced concrete framed regular buildings. 

[3] S.md.hussain(2021).analysis and design of residential building with x bracing and viscous damper by using ETABS 2015 . 

[4] R. Sabelli.(2003)seismic demands on steel braced frame buildings with buckling restrained braces 

[5] Mohit Sharma et al. (2015). To study the dynamic analysis of multi-storey buildings. 

[6] P.Rajaram, a. Murugesan, g.s. Thirugnanam (2010).experimental study and research on behavior of interior rc beam column joints subjected to cyclic 

loading .IS 456:2000 plain and reinforced concrete code of practice. 

[7] Ahmad Shoaib Mirzad (2020),Recent advances in construction of earthquake resistant structures. 

[8] Abhay Guleria (2014),Structural Analysis of a Multi- Storeyed Building using ETABS for different Plan Configurations. 

[9] Chinmay padole et.al (2021),Analysis of Different Shape of High Rise Building with Alternative RCC Shear Walls Using STAAD Pro. 

[10] Rakesh Kumar (2020), Earthquake Risk Analysis of Reinforced Concrete Frame Structures. [11]Abhishe k kumar singh (2020),Design & Analysis of 

Earthquake Resistant Structure: A Critical Review. [12]Nasreen .M. Khan 2016,Analysis and Design of Apartment Building. 

[13] B.c. Punmia, a.k. Jain 2006, r.c.c designs, laxmi publications new delhi.Is 875 (part 1) : 1987 code of practice for design loads (other than earthquake) for 

buildings and structures dead loads -------------- unit weights of building materials and stored materials. 

[14] B. Naresh, j. Omprakash (2018) evaluation of seismic analysis with dampers for multi storey building, international journal of advanced structural 

engineering. 

[15] IS 875 (part 2) : 1987 code of practice for design loads (other than earthquake) for building standards imposed second revision by bureau of indian standards. 

[16] K. Sathishkumar (2015),Study of Earthquake Resistant RCC Buildings with Increased Strength and Stability. 

[17] M. Palani Samy (2016),Analytical investigation on 3 types of frames such as Bare steel frame, Masonry in-filled steel frame and braced steel frame. 

[18] Anil Baral (2015),Seismic evaluation of reinforced concrete framed structures with masonry infills. 

[19] Nitin Bhojkar (2015),Seismic Evaluation of High-rise Structure by Using Steel Bracing System. 

[20] MD Nadeem Uddin Et,al (2017),Analysis, Design & Comparison of a multi- storeyed Building with & without Shear wall in STAAD-PRO. 

[21] Vedantee Prasad (2018) comparative analysis & design of regular & irregular building & its behavior at earthquake zone by using ETABS and RTB software. 



 


