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ABSTRACT 
 
The Need for taller structure in construction and real estate industry is on a tremendous increase over the world. 

Vibration creates problem to serviceability requirement of the structure and also reduces structural integrity with 

possibilities of failure. Current trends use several techniques to reduce earthquake induced structural vibration. This 

thesis presents comprehensive researches on earthquake-induced vibration control technologies that are applied to 

high-rise structures; Damper is widely used to control structural vibration under earthquake load. First, earthquake 

effect on high-rise structures is analysed, and earthquake-induced responses of high-rise structures are analyse. 

second, optimal parameters of  damper installed on structures are deduced, which carefully consider  the interactions 

between the main structure and the damping system,  The efficiency of the passive control system is evaluated by  

the performance of the building will be studied considering building with damper and without damper by using 

ETABS Software. to find out the seismic response (storey drift, storey displacement, story stiffness and story force) 

of  building with and without any damping device. This thesis work different model with different shape of structure, 

different locations of damper and different height of structure of building have been modelled. Under this work first 

of all, the structure has been done without any damping device  and secondly the same building with different shape 

of structure, different locations of damper and different height of structure. These are the result obtained from 

ETABS Software by comparing the values with and without damper. 

Keywords: Damper, ETABS, Story drift, Story displacement, Story stiffness, Story force 

 

I. INTRODUCTION 

 

Super-tall buildings are landmarks of cities. They are 

closely related to the process of urbanization and 

industrialization. Economic growth, dense population 

and the shortage of land resources in urban areas 

demand developing and constructing high-rise 

structures . Vibration creates problem to serviceability 

requirement of the structure and also reduces structural 

integrity with possibilities of failure. Current trends use 

several techniques to reduce wind and Earthquake 

induced structural vibration. Earthquakes are natural 

hazards under which disasters are mainly caused by 

damage or collapse of buildings and other man-made 

structures. These loads are causes more damage than 

wind loads.  This thesis presents comprehensive 

researches on earthquake-induced vibration control 

technologies that are applied to high-rise structures. 

First, earthquake effect on high-rise structures is 

analyzed, and earthquake-induced responses of high-

rise structures are introduced to build a basis for this 

study. Second, optimal parameters of Damper installed 

on structures are deduced. which carefully considers the 

interactions between the main structure and the 

damping system, is built to evaluate the efficiency of 

the passive control system. The performance of the 

building will be studied considering building with 

damper and without damper. To find out the seismic 

response (storey displacement, storey drift, story 

stiffness and story force) of building with and without 

any damping device using ETABS software. With 

different shape of structure, different locations of 

damper and different height of structure. The result 

obtained from software analysis, building with and 

without any damping device and compare result with 

each other. 
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II. MODELLING OF THE BUILDING 

 
A typical reinforced concrete building is three 

dimensional, comprising floor slabs, columns, beams 

and footings which are monolithically connected and 

act integrally to resist gravity loads (dead loads, live 

loads) and lateral loads (wind loads and earthquake 

load). From the view point of modelling for the limit 

state in flexure it is required to find out the maximum 

( positive as well as negative) bending moment under 

the most combination of factored loads. 

 

Model 1      : 50 storey square shape building 

Model 2.1   : 30 storey square shape building 

Model 2.2   : 30 storey square shape building 

Model 3      : 30 storey L- shape building 

Model 4      : 30 storey Circular shape building 

 

TABLE 1: SALIENT FEATURES 

Salient features 

 Utility of building  commercial complex 

 Type of construction  R.C.C frame structure 

 Number of stories  26,30,50 

 Types of walls  brick wall 

 

TABLE 2: GEOMETRY DETAILS 

Geometry details 

Height of the building   90,105,150 

Height of the floor   3,3.5 m  

 

TABLE 3: MATERIALS 

Materials 

 Grade of Concrete   M30  

 Grade of Steel    Fe 415  

 

Loads Considered  

Dead Load  

Dead load is taken as prescribe by the IS: 875 -1987 

(Part-I) Code of Practice Design Loads for Buildings 

and structure.  

TABLE 4: DEAD LOAD 

Type of load  Unit Weight of  Load  

Dead Load 

RCC  25 kN/m³  

Brick masonry  19 kN/m³  

Floor Finish  1.5 kN/m²  

Wall Load  12 kN/m  

Live Load 

 

TABLE 5: LIVE LOAD 

Type of load  Floor Detaille  Load   

Live Load  

1 to 14
th
  Floor  3 kN/m²  

14 to 20
th
 Floor  1.5 kN/m²  

 

Wind Load 

 

The wind speed (Vb) of any locality can be 

obtained from IS 875(Part 3 -1987) .The wind load 

depends up on Risk level terrain roughness, height and 

size of structure, 

 

 Wind speed = 44 m/s 

 Terrain category = 4 

 Structure class = C 

 Risk coefficient (k1) = 1 

 Topography (k3) = 1 

Seismic load 

 

In the present work the building is assumed to be 

located in ZONE II,IV,V . Using the IS 1893 – 2002 the 

following are the various values for the building 

considered.  
 

A. Zone factor (Z):  

 

It is an element to get the look spectrum depending on 

(lie perceived most unstable risk characterized by most 

thought-about Earthquake (MCE) within the zone 

within which the structure is found. the fundamental 

zone factors enclosed during this standard are 

affordable estimate of effective peak ground 

acceleration. ZONE II=0.10, ZONE IV= 0.24, ZONE V 

= 0.36 

 

B. Response reduction factor R :  

 

It is the issue by that the particular base-shear force that 

will be generated if the structure were to stay elastic 

throughout its response to the look Basis Earthquake 

(DBE) shaking, shall by reduced to get the look lateral 

force.  

Response reduction factor for =5.0 from IS 1893-2002 
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C. Importance factor (I) :  

 

It is an element accustomed acquire the planning 

seismic force reckoning on the purposeful use of the 

structure, characterized by hazardous consequences of 

post-earthquake purposeful would like, historical worth, 

or economic importance.  

Importance factor (1) = 1 (from IS 1893-2002 (Part-

I),Table-6). 

 

D. Soil type :  

 

Soil site factor (1 for hard soil, 2 for medium soil, and 3 

for soft soil) depending on type of soil average response 

acceleration coefficient Sa/g is calculated corresponding 

to 5% damping (Clause 6.4.5 of IS 1893-2002). In the 

present work three type of soil are used. 

 

The damping device is arranged on different 

configuration. They are, without any damping device, 

Damping device corner, Damping device Exterior, 

Damping device interior, Damping device all, Damping 

device exterior alternate story, Damping device 

alternate exterior, Damping device alternate interior 

shown in bellow, 

 

Model 1   : 0,400,600,600,1200 nos of damper 

 Model 2.1: 0,240,780,2130,2910 nos of damper 

 Model 2.1: 390 numbers of damper 

Model 3   : 390 numbers of damper 

Model 4   : 390 numbers of damper 

 

 
Figure 1: Model 1 

 
Figure 2: Model 2.1 

 
Figure 3: Model 2.2 

 
Figure 4: Model 3 
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Figure 5: Model 4 

 

III. RESULTS AND DISCUSSION 

 

From the analysis of building. the storey displacement, 

story drift, story stiffness and story force are find out 

using ETABS software. Story Displacement is very less 

in damping device at all. Because of number of damper 

is huge as compared to others. the graph plotted 

displacement on different stories. 
 

 
Figure  6 : Displacement graph on model 1 

 

Figure 7 shows the displacement of building on 

different zone like Zone II,IV,V; value having damping 

device at exterior.  It demonstrates that the maximum 

displacement Zone V is 128 mm, Zone IV is 90.8 mm 

and Zone II  is 53.5 mm , the results are expected. 
 

 
Figure  7 : displacement of different earthquake zones 

on model 2.1 

Figure 8 shows the maximum displacement of 

structures on 3m and 3.5m height of building (building 

height is 90m and 105m), value having damping device 

at exterior and Zone V.  It demonstrates that the 

maximum displacement 3 m is 128 mm and 3.5 m is 

161.8 mm. 

 

 
Figure 8 : displacement of different story height on 

model 2.1 

 

The Figure 9 shows story displacement of 30 stories 

square-shaped building (3 m story height and 90 meter 

building height) with 390 numbers of damping device 

arranged with different configuration. In this study, the 

damping device at exterior alternate story is 

displacement only 153.1 mm (30% displacement 

reduces compared to without any damping device), 

damping device at alternate exterior is 182.9 mm (15.28% 

displacement reduces compared to without any damping 

device) and damping device at alternate interior is 219.8 

mm (1.66% displacement reduces compared to without 

any damping device). 

 

 
Figure  9 : displacement on model 2.2 

 

The Figure 10 shows story displacement of 30 stories 

square-shaped building (3.76 m story height and 90 

meter building height) with 390 numbers of damping 
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device arranged with different configuration. In this 

study, the damping device at exterior alternate story is 

displacement only 153.1 mm (30% displacement 

reduces compared to without any damping device), 

damping device at alternate exterior is 182.9 mm (15.28% 

displacement reduces compared to without any damping 

device) and damping device at alternate interior is 219.8 

mm (1.66% displacement reduces compared to without 

any damping device). 

 

 
Figure  10 : displacement on model 2.2 

 

Figure 11 shows the maximum displacement of 

structures on 3m and 3.5m height of building (building 

height is 90 m), value having damping device at exterior 

alternate story and Zone V.  It demonstrates that the 

maximum displacement 3 m is 153.1 mm and 3.5 m is 

142.8 mm because of number of stories increasing 

with increase in displacement.  

 

 
Figure  11 : displacement of different story height on 

model 2.2 

 

The Figure 12 shows story displacement of 30 stories L-

shaped building with 390 numbers of damping device 

arranged with different configuration. In this study, the 

damping device at exterior alternate story is 

displacement only 181.2 mm (40% displacement 

reduces compared to without any damping device), 

damping device at alternate exterior is 257.2 mm (15.28% 

displacement reduces compared to without any damping 

device) and damping device at alternate interior is 274.9 

mm (9.45 % displacement reduces compared to without 

any damping device). 

 

 
Figure  12 : displacement on model 3 

 

The Figure 13 shows story displacement of 30 stories 

circular-shaped building with 390 numbers of damping 

device arranged with different configuration. In this 

study, the damping device at exterior alternate story is 

displacement only 124.7  mm (37.65% displacement 

reduces compared to without any damping device), 

damping device at alternate exterior is 155 mm (22.5% 

displacement reduces compared to without any damping 

device) and damping device at alternate interior is 156.5 

mm (21.75 % displacement reduces compared to 

without any damping device). 

 

 
Figure  13 : displacement on model 4 

 

In this thesis work, the maximum story displacement of 

different shaped buildings like square shaped, L-shaped 

0

50

100

150

200

250

St
o

ry
2

6

St
o

ry
2

2

St
o

ry
1

8

St
o

ry
1

4

St
o

ry
1

0

St
o

ry
6

St
o

ry
2

D
is

p
la

ce
m

en
t 

in
 m

m
 

without
damper in
mm

alternate
story in mm

alternate at
exterior in
mm

0

50

100

150

200

St
o

ry
3

1

St
o

ry
2

6

St
o

ry
2

1

St
o

ry
1

6

St
o

ry
1

1

St
o

ry
6

St
o

ry
1

D
is

p
la

ce
m

en
t 

in
 m

m
 

Story 3m in
mm

Story 3.576 in
mm

0

50

100

150

200

250

300

350

St
o

ry
3

0

St
o

ry
2

6

St
o

ry
2

2

St
o

ry
1

8

St
o

ry
1

4

St
o

ry
1

0

St
o

ry
6

St
o

ry
2

D
is

p
la

ce
m

en
t 

in
 m

m
 

without
damper in
mm

alternate
story in mm

alternate at
exterior in
mm

0

50

100

150

200

250

St
o

ry
3

0

St
o

ry
2

6

St
o

ry
2

2

St
o

ry
1

8

St
o

ry
1

4

St
o

ry
1

0

St
o

ry
6

St
o

ry
2

D
is

p
la

ce
m

en
t 

in
 m

m
 

without
damper in
mm

alternate
story in mm

alternate at
exterior in
mm



International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 
 

524 

and  Circular shaped building with 390 numbers of 

damping device arranged at different configuration as 

Exterior alternate story, alternate exterior and alternate 

interior are shown bellow, 

 

 
Figure  14 : Maximum displacement on model 2.2,3,4 

 

The maximum Story drift of  square shaped, L-shaped 

and  Circular shaped building with 390 numbers of 

damping device arranged at different configuration are 

shown bellow, 

 
Figure  15 : Maximum Story Drift on model 2.2,3,4 

 

The maximum Story stiffness of  square shaped, L-

shaped and  Circular shaped building with 390 numbers 

of damping device arranged at different configuration 

are shown bellow, 

 
Figure  16 : Maximum story stiffness on model 2.2,3,4 

The maximum Story force of  square shaped, L-shaped 

and  Circular shaped building with 390 numbers of 

damping device arranged at different configuration are 

shown Figure 17, Story force is very high without 

any damping device, damping device at interior, 

damping device at exterior and damping device at 

exterior alternate story as follows. Because  of 

exterior damper is more strengthen than others. 

 

 
Figure  17 : Maximum story force on model 2.2,3,4 

 

IV.CONCLUSION 

 
The analytical study on the effect of Mass Damper in 

high rise structures has been done. The parameters like 

storey displacement, Story drift, Story Stiffness and 

Story force have been compared with and without any 

damping device installed. Following conclusions are 

made based on the analysis 

 

1. The arrangement in which dampers are provided at 

exterior alternate story 181.2 mm  is found to be 

more effective than others arrangement of damper 

in L-shape structure. 

2. The square section is 30% displacement reduces in 

exterior alternate story, 15.28% alternate exterior 

displacement reduces and 1.66% alternate interior 

displacement reduces 

3. The L-section is 40% displacement reduces in 

exterior alternate story, 15.28% alternate exterior 

displacement reduces and 9.45% alternate interior 

displacement reduces 

4.  The Circular-section is 37.65% displacement 

reduces in exterior alternate story, 22.5% alternate 

exterior displacement reduces and 21.75% alternate 

interior displacement reduces 
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5.  Damper is found to be more effective in reducing 

displacement in L-shaped building (40.34% less) 

than circular building (37.65%), square building 

(30 %) 

6.  Circular building displacement less than other shape 

of building having same cross-section area. 

7.  Damping device at alternate interior is most 

effective on circular building which is 21.75%  

8.  Increase in story height causes increase in the story 

displacement for a given height of building 

9.  As number of damper increases  story drift, Story 

Stiffness and  Story force of building are found to 

be increasing. 
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