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Abstract :  This One of nature's most destructive disasters, earthquakes result in significant structural 

damage and a significant number of fatalities. Supporting gravity loads is the main objective of all structural 

systems utilized in the construction. Shear walls are becoming a standard feature in tall buildings to increase 

lateral load resistance. Shear walls are a kind of structural system that offers the building or structure lateral 

resistance. Shear walls are vertical components of the structure, the system that resists horizontal forces. 

Dampers are used to protect structures from lateral stresses. Dampers are energy-dissipating components 

that prevent RC buildings from moving during earthquakes. These dampers increase the structure's stiffness 

and aid to lessen the buckling of columns and beams. A substantial amount of deformation and damage to 

multi-story buildings were caused by the earthquake. During an earthquake, dampers lessen the RC 

building's vibration and deformation. The purpose of this research project is to examine the frictional 

damper and shear wall behavior on G+25 high rise buildings. Frictional dampers and shear walls at the 

corner positions of G+ 25 structures are used to analyze the structure. Results of these investigations are 

addressed in terms of a number of factors, including Storey Drift Ratio, Story Displacement, and Story 

Shear. To get the desired outcomes, we would use IS 1893:2016, IS16700:2017 codes. 

 

Index Terms - Dampers, Seismic load, Frictional Dampers, Shear wall, High Rise structure, RC building. 
. 

I. INTRODUCTION 

 

 

An earthquake is a natural dreaded calamity that results from a quick discharge of energy beneath the earth. 

It is regarded as one of the deadliest natural disasters, shaking up a portion of the earth's surface as well as 

all man-made items, living and non-living creatures on it. The vibrations are caused by the discharge of 

energy and are caused by internal and external matter on the surface, resulting in loss of life and structural 

damage. Earthquakes can vary in intensity and size, so it is critical to investigate the seismic behavior of RC 

structures for various functions in terms of reactions such as base shear, displacements, etc. [1] In today's 

world, urbanization seems rapidly increasing. With the growing population and urbanization, the need for 

housing rises. As a result, the development of high-rise structures has become increasingly common. 

Urbanization is great, but the issue emerges when high-rise buildings are not properly designed and 

constructed. Before constructing any high-rise building, the structure should be assessed for seismic and 

wind loads. A structure that serves as a shelter indicates a physical partition of the human habitat. Many 

high-rise constructions collapse as a result of seismic forces. The seismic zone has an impact on building 

earthquake resistance design.[2]  
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In this paper, we studied the behavior of Shear walls and dampers in a high-rise building of G+25 story by 

performing a Response spectrum analysis. This method allows for the consideration of a building's many 

modes of response. Except for very simple or very complicated structures, this is required by many 

construction codes. The structural response can be defined as a mixture of several modes. These modes for a 

structure can be determined through computer analysis. A response corresponding to the modal is produced 

from the design spectrum for each mode. The frequency and modal mass are then combined to estimate the 

entire response of the structure. The magnitude of forces in all directions is determined in this step, and then 

the consequences on the building are observed.[3] Seismic damage in buildings and improving their seismic 

performance is by installing seismic dampers in place of structural elements, such as diagonal braces. These 

dampers function similarly to car hydraulic shock absorbers in that much of the sudden jerk is absorbed in 

the hydraulic fluids and only a little portion is sent above to the car's chassis. When seismic energy is 

delivered via them, dampers absorb some of it and thereby dampen the building's motion. Shear walls are 

vertical plate-like reinforced concrete (RC) walls that are commonly found in reinforced concrete (RC) 

constructions. These walls often begin at the foundation level and continue throughout the building's height. 

In high-rise buildings, their thickness might be as low as 400mm. A shear wall is a vertically oriented beam 

that transfers earthquake loads to the foundation.[3] 

 

 

 

II. LITERATURE REVIEW 

 

 

As per previous work by Shaik Akhil Ahamad, K.V. Pratap in 2020 on “Dynamic analysis of G + 20 multi-

storied building by using shear walls in various locations for different seismic zones by using ETABS” they 

observed that the building with shear walls placed at four ends had given better results in terms of maximum 

displacement, story drift, and base shear.[1] and the study by Shadab Khan, C. L. Mahesh Kumar, and K. G. 

Shwetha who worked on “Analytical study on the seismic behavior of two adjacent buildings connected by 

viscous dampers” concluded that Critical dampers function better than damped dampers terms of lowering 

displacement of nearby buildings.[4]. The study by Alireza Heysami in 2015 worked on “Types of Dampers 

and their Seismic Performance During an Earthquake” where they studied the seismic performance of 

different types of dampers on high-rise buildings. And they concluded that HDRB is more sensitive to 

vibrations in the environment than LRB. In terms of seismic performance, LRB outperforms HDRB.[5] In 

the study of “viscous dampers for high-rise building” by Samuele Infanti, Jamieson Robinson, and Rob 

Smith in the year 2008 where they studied the behavior of Viscous dampers on high rise structures for 

seismic and wind load, and they concluded that viscous dampers can be effectively used in different 

configurations to reduce the response of high-rise buildings to wind and earthquake.[6] 

 

 

 

 

 

 

 

 

 
III. OBJECTIVE 

 

1. To compare the seismic behavior of high-rise buildings between Frictional dampers (FD), shear 

walls at the corner and without any Lateral Force Resisting (LFR) system etc, in seismic zone IV. 

2. To evaluate seismic parameters like story displacement, story shears, story drift ratio, and story 

stiffness for proposed structural models. 

3. To study the seismic characteristics with Non-linear response Spectrum analysis for the same 

building with Frictional damper (FD) & Shear wall and without any LFR. 
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IV. RESEARCH METHODOLOGY 

 

 

 
 

 

V. BUILDING PARAMETERS 
 

Area of building 15*20 m
2

 

Height of building 78 m 

Shape of building Rectangular 

Seismic zone IV 

Zone factor 0.240 

Soil type II 

Importance Factor, I 1.2 

R 5 

IS Codes adopt for research IS 1893:2016 (part1) 

Member Dimensions Grade 

Slab 170mm M30 

Column 

 

C1  700*800 M30 

C2  800*950 

Beam 550*750 M30 

Shear wall thickness 200mm M30 

Dampers  Link Type -  Exponential Mass -  98Kg Weight  500 

KN 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final step

Design the model Analyze the model

Defining and Assigning

columns, Beams, slabs, FD and shear wall properties Diffrent type of loads and load combinations

Intital Setup

Define Standared and Country codes Creat grid points
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VI. MODELS 

 

       

2D Plan (Without LFR System)     3D plan (G+25) 
 

 

 

 

     
         2D Plan (With Frictional Dampers)            3D View (With Frictional Dampers 
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      2D Plan (With Frictional Dampers)         3D View (With Frictional Dampers) 

 

 

 

 

VII. OUTPUT AND ANALYSIS 

 

 

1. Story Displacement : 
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2. Story Shear : 
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3. Drift Ratio : 
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4. Story Stiffness :  
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VIII. CONCLUSION 
  

 

Based on Response spectrum analysis, conclusions for structural framework with and without LFRS 

system (FD and Shear wall) have been established for high-rise G+25 structure in India in seismic zone 

IV. 

 

 

1. After analysis it is observed that deflection in a building without LFR system is maximum where as 

it is reduced in building having LFR system with Frictional damper in building have minimum 

displacement. 

2. It is concluded that building without LFR system is failed for drift ratio therefore we required to 

provide LFR system and it observed that building having dampers is minimum drift ratio as compare 

to building having shear wall. 

3. Stiffness of building with Frictional damper is observed to be maximum since it is RC frame 

structure as compare to stiffness of structure with Shear wall is lesser, and minimum for without any 

LFR. 

4. Shear story is maximum in building for Shear wall whereas it is minimum in building having 

Frictional dampers. 

5. It is observed that building with Dampers is safer in comparison of building with Shear wall and 

without LFR system. 
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