
 

 

 

 

 

 
 
ABSTRACT :Earthquakes are a natural phenomenon which are happening in different parts of the Earth, the 
effects of which are devastating causing severe damage to human life, property, wealth and animals .Many 
measures can be taken to build infrastructure which are Earthquake resistant. Now-a-days theories have been 
proposed which are being practiced to design structures/buildings that are Earthquake resistant. One such theory 
is “Non-Linear Time History Analysis”. Through Non-Linear Time History Analysis, we will be able to 
anticipate Earthquake forces that a building may be subjected to. But knowing the forces will not make the 
building safe, the buildings have to be designed and built such that they can resist those forces. In addition to the 
design methodology, Mechanical equipment’s are invented which when installed in a building can reduce the 
effects of the Earthquake of a building. One such equipment is “Damping System” generally called “Dampers”. 
In this thesis, it is studied that Non direct seismic appraisal is a decent apparatus in helping us to anticipate the 
seismic limit. Numerous gadgets are utilized to enhance the seismic limit of the structures. So as to decrease the 
negative effects of quakes, various types of defensive framework have been received in the structures around the 
world. Position of liquid gooey damper is one of the methods in which it assimilates the stun vibrations of the 
building which causes harm. The effect of damper on the seismic response of the RC structures is analyzed in 
this. Little thought has been paid to surveying the effect of the number and game plan of dampers on the dynamic 
response . unequal model are differentiated and without dampers are broke down in high seismic zone(V) in 
business programming with ETABS 9.7.4 Time History examination is finished to inspect the effect of damper on 
the day and age, base shear and accelerating in RC structures. 
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                                                        INTRODUCTION 

Earthquakes are natural phenomena, which cause the ground to shake. The earth’s interior is hot and in a molten 

state. As the lava comes to the surface, it cools and new land is formed. The lands so formed have to continuously 

keep drifting to allow new material to surface. According to the theory of plate tectonics, the entire surface of the 

earth can be considered to be like several plates, constantly on the move. These plates brush against each other or 

collide at their boundaries giving rise to earthquakes. Therefore regions close to the plate boundary are highly 

seismic and regions further from the boundaries exhibit less seismicity. Earthquakes may also be caused by other 

actions such as underground explosions. The study of why and where earthquakes occur comes under geology. An 

important characteristic of earthquake loading is the uncertainty associated with its amplitude, duration, and 

frequency content. Structures are normally designed to withstand gravity loads acting vertically with adequate factor 

of safety. Therefore the lateral loads arising due to horizontal earthquake ground motion can cause severe damage 

unless special provisions are made to resist them the third characteristic of earthquake ground motion is that it is 
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cyclic and induces reversal of stresses. Therefore axially loaded members may have to resist both tension and 

compression while beam cross-sections will have to resist both positive and negative bending moments. 

The main aim of all kinds of structural system in a building is to transfer the gravity load effectively and thus assure 

safety of the structure. Apart from these vertical loads, structure is also subjected to lateral loads which can develop 

high stress which will cause, sway of the structure.  

DAMPERS 

In seismic structures upgrading, one of the lateral force reduction caused by the earthquake is use of dampers. 

During an earthquake, high energy is applied to the structure. This energy is applied in two types of kinetic and 

potential (strain) to structure and it is absorbed or amortized. If structure is free of damping, its vibration will be 

continuously, but due to the material damping, vibration is reduced. Input energy caused by earthquake to structure 

is presented in the following equation: 

E = Ek + Es + En + Ed                                        (1) 

In this equation, E is earthquake input energy, Ek is kinetic energy, Es is reversible strain energy in the elastic range 

and Eh is the amount of wasted energy due to inelastic deformation and Ed is the amount of amortized energy by 

additional damper. 

TYPES OF DAMPERS 

Friction Dampers 

In this type of damper, seismic energy is spent in overcoming friction in the contact surfaces. 

Among other features of these dampers can be classified as avoiding fatigue in served load and 

their performance independent to loading velocity and ambient temperature. These dampers are 

installed in parallel to bracing. 

 

                                The effect of using friction dampers on structure capacity curve 

Rotational friction dampers are shown. Because of very simple behavior and easy to install and make, this type of 

damper is converted to one the most common types of friction dampers. 

 

Using rotational friction dampers in retrofitting 
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PVD Damper 

It is another type of friction damper and due to ease to installation is one of the most widely used dampers in 
structures.PVD damper can be used to create necessary damping for flexible structures, such as bending steel frame 
or to provide effective damping to relative stiffness of structures.PVD damper is designed to installation where 
displacement can generate necessary damping such as installation of metal skeleton brace or concrete moment 
frame. 

 

The place of PVD damping installation 
Pall Friction Damper  
Another type of friction damper is Pall friction damper. This damper includes a bracing and some steel plate with 

friction screws. And they should be installed in the middle of bracing. Steel sheets are connected to each other by 

high strength bolts and they have a slip by a certain force, to each other. 

 

Using Pall friction dampers 
Metallic Dampers 

In this damper, transferred energy to the structure is spent to submission and non-linear behavior in used element in 

damper. In these dampers, metal inelastic deformation is used such as for formability metals such as steel and lead 

for energy dissipation. In all conventional structures, energy dissipation is based on deformation of steel members 

after the submission. 

 
Samples of metallic dampers 

Lead Injection Damper 

This damper is made of a two-chamber cylinder, piston and lead inside piston. And by piston moving during 

earthquake, lead moves from larger chamber to smaller chamber.  
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LITERATURE REVIEW 

Shaik Kamal Mohammed Azam, Vinod Hosur The dual structural system consisting of special moment resisting 

frame (SMRF) and concrete shear wall has better seismic performance due to improved lateral stiffness and lateral 

strength. A well designed system of shear walls in a building frame improves its seismic performance significantly. 

The configurations of RC moment resisting framed building structure with different arrangements of shear walls are 

considered for evaluation of seismic performance, so as to arrive at the suitable arrangement of shear wall in the 

structural framing system for better seismic resistance. A comparison of structural behaviour in terms of strength, 

stiffness and damping characteristics is done by arranging shear walls at different locations/configurations in the 

structural framing system. The elastic (response spectrum analysis) as well as in-elastic (nonlinear static pushover 

analysis) analyses are carried out for the evaluation of seismic performance. The results of the study indicate that the 

provision of shear walls symmetrically in the outermost moment resisting frames of the building and preferably 

interconnected in mutually perpendicular directions forming a core will lead to better seismic performance. 

METHODLOGY 
 

MODELING DETAILS 
Basic parameters considered for the analysis are 

1. Utility of building                            : Apartment building 

2. Number of stories                            : G+25 

3. Shape of building                             : asymmetric building  

4. Geometric details                

a. Ground floor                       : 3.3m 

b. floor to floor height             : 3m 

5. Material details 

a. Concrete Grade    : M40 (COLUMNS AND BEAMS) 

b. All Steel Grades    : HYSD reinforcement of Grade Fe415 

c. Bearing Capacity of Soil   : 200 KN/m2 

6. Type Of Construction                 : R.C.C FRAMED structure 

7. Column                                               :   0.45m X 0.45 m,  

8. Beams                                                 :   0.45m X 0.30m, 

9. Slab                                                     :   0.150m 

TYPES OF ANALYSIS ON STRUCTURE  

Types of loads acting on the structure are: 

 Dead loads 

 Imposed loads 

 Wind loads 

 Snow loads 

 Earthquake loads 

 Special loads 
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MODELING DETAILS 
MODEL 1: BUILDING WITHOUT DAMPERS 

 
MODEL 2 : BUILDING WITH DAMPERS 

 
RESULTS AND ANALYSIS 

Drift in X direction 

                    
DRIFT IN Y DIRECTION 

                              

International Journal of Management, Technology And Engineering

Volume 8, Issue XII, DECEMBER/2018

ISSN NO : 2249-7455

Page No: 5247



Lateral forces (P) 

 

 
Shear force in x direction 
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Shear Force In Y Direction 

       

 
  Building Torsion 
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Building moment in X direction 

    

 
Building moment in Y direction 
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TIME PERIOD 

   
 BASE SHEAR 

         

CONCLUSIONS 

Upon the results of investigations the following conclusions were made: 

 The drift values in the X and Y direction shows higher values of the structure without dampers, the 

displacement of story with dampers was reduced, it shows that the structure with dampers can be used for 

high rise buildings in the high seismic zone. 

 Lateral displacements due to earthquake forces reduce by providing friction dampers.  

 Storey drift also reduces thus shear resistance of the building increases. 

 Base shear of the building increases by providing friction dampers. 

 The effectiveness of friction dampers in controlling lateral displacements storey drifts due to earthquake 

force is observed in response spectrum analysis. 
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 From above results it is clear that by adding friction dampers in a building response of a structure get 

reduced by significant amount. 

 The results of this investigation show that, the response of structure can be dramatically reduced by using 

friction damper without increasing the stiffness of the structure. 

 Friction dampers are unique in combating the wind forces, for its friction material, whereas other dampers 

are suitable mostly for earthquake forces only. 

 The performance of friction damper devices is much better for the tall buildings with slender design. 

 From the above tables it is evident that when the story height goes on increasing the Base Shear increases 

and also when we provide Friction Dampers, the Base Shear increases. 
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