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ABSTRACT In the present study three structures without dampers and with dampers such as 

exponential dampers are considered in modeling of buildings of height G+10 RCC structures 

having material properties M30 grade for concrete and Fe415 for reinforcing steel and 

structures dimensions are length = 10x7m = 70m, width = 10x5 = 50m and heights of G+10 

is 46.2 m from the plinth level, the support conditions are chosen to be fixed base and 

foundation depth is considered as 2.5m below the ground level structures are modeled using 

ETABS in seismic zones II, III, IV, V as per IS 1893-2002 method used for seismic load 

generation non linear Time history analysis. The results are shown in terms of graphs and 

tables.  

Key words: ETABS, Seismic Analysis, Time history analysis, Dampers 

1. INTRODUCTION During major 

seismic actions, a significant amount of 

energy is induced to structures. The means 

2 by which this energy is dissipated, 

determines the level of structural 

degradation. Special emphasis is placed on 

avoiding loss of human lives due to the 

earthquake action. In order to achieve this, 

the structures are designed ductile so that 

energy is dissipated by the system’s 

elements by bending, twisting or 

degradation. If the amount of energy 

induced in the structure can be controlled 

or, if part of it can be dissipated 

mechanically by independent structures, 

the seismic response of the buildings is 

improved and the potential damage greatly 

reduced. Damper is used in machines, car 

suspension system and clothes washing 

machine. Damping system in a building 

use friction to absorbs some of the force  

from vibrations. A damping system is 

much larger and is also designed to absorb 

the violent shocks of an earthquake. 

 

Different arrangements of dampers 

between the frames of building 
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2. MODELLING & METHODOLOGY 

Modeling of structures in ETABS 

In the present study three G+10 structure 

models with foundation depth of 2.5m and 

bay widths in length is 7m each, and along 

width is 5m, support conditions are 

assumed to be fixed at the bottom or at the 

supports/footings. The structures having 

length = 10x7 = 70m, width = 10x5 = 50m 

and height = 44.5 m. The structures 

modeled in ETABS structural analysis and 

design software by considering various 

loads and load combinations by their 

relative occurrence are considered the 

material properties considered are M30 

grade concrete and Fe415 reinforcing steel 

bars with and without floating columns to 

determine the severity effect of floating 

and non floating columns the plans and 

elevations of the structures are shown in 

the figures below. 

Structure-1: G+10 building without 

dampers 

Structure-2: G+10 building with 

exponential dampers of weight = 10kN 

Structure-3: G+10 building with 

exponential dampers of weight = 1kN 

 

 

 

 

Design data used in modeling and analysis 

of structures 
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i) Codes used in analysis and Design 

[1] IS 1893:1984,"Criteria for earthquake 

resistant design of structures", Bureau of 

Indian Standards, New Delhi, India. 

[2] IS 456: 2000,"Plain reinforced 

concrete-code of practice", Bureau of 

Indian Standards, New Delhi, India. 

[3] IS 875-3: 1987,"Code of practice for 

design wind loads(other than earthquake) 

for buildingsm and structures", Bureau of 

Indian Standards, New Delhi, India 

 

 

Table: seismic design parameters used in 

analysis and modelling 

ii) Loads and load combination considered 

for analysis In the limit state design of 

reinforced and pre stressed concrete 

structures, the following load 

combinations shall be accounted for: 

1) 1.5(DL+LL) 

2) 1.2(DL+LL+EL) 

3) 1.5(DL+EL) 

4) 0.9DL+1.5EL 

3. RESULTS AND DISCUSSION 

i) Storey displacement results 
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ii) Acceleration and time period graphs 

 

 

 

 

iii) Time history plot at the base along x-

direction 
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iv) Storey displacement at different 

levels 
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4. CONCLUSIONS 

The following are the conclusions drawn 

from the analysis results of buildings of 

height G+10 RCC structures having 

material properties M30 grade for concrete 

and Fe415 for reinforcing steel and 

structures dimensions are length = 10x7m 

= 70m, width = 10x5 = 50m and heights of 

G+10 is 46.2 m from the plinth level, the 

support conditions are chosen to be fixed 

base and foundation depth is considered as 

2.5m below the ground level structures are 

modelled using ETABS in seismic zones 

II, III, IV, V as per IS 1893-2002 method 

used for seismic load generation non linear 

Time history analysis. 

Structure-1: G+10 building without 

dampers 

Structure-2: G+10 building with 

exponential dampers of weight = 10kN 

 

Structure-3: G+10 building with 

exponential dampers of weight = 1kN 

1. The maximum storey displacement s for 

structure-1, structure-2 and structure-3 are 

16mm,7mm and 14mm with provision of 

dampers the storey displacement is 

reduced by 56.25% (structure-2) and 

12.50% (structure-3) when compared 

withstructure-1 

2. Provision of dampers increases time 

period of the structures, time period for 

structure-1, 

structure-2 and structure-3 are 2.5sec, 

3.5sec and4.7sec. 

3. Time period is increased by 40% 

(structure-2) and 88% (structure-3) when 

compared withstructure-1 

4. Storey shear and overturning moments 

at base in structures are constant for 

structure-1, structure-2 and structure-3 are 

0.9kN and28kNm. 

5. From the time history plots maximum 

base force FX is 9kN in structure-1 and 

480kN in structure-2 andstructure-3 

6. Lateral storey displacement at 11th 

storey for seismic zone-2 in structure-1, 

structure-2 and structure-3 are 71.83mm, 

71.23mm and71.18mm. 

7. Lateral storey displacement at 11th 

storey for seismic zone-3 in structure-1, 

structure-2 and structure-3 are 114.93mm, 

113.97mm and113.88mm.  

8. Lateral storey displacement at 011th 

storey for seismic zone-4 in structure-1, 

structure-2 and structure-3 are 172.40mm, 

170.94mm and170.82mm. 
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9. Lateral storey displacement at 11th 

storey for seismic zone-5 in structure-1, 

structure-2 and structure-3 are 259.61mm, 

256.41mm and256.22mm. 

10. Lateral storey displacement at 101th 

storey is decreased by 0.85% (structure-2) 

and 0.93% (structure-3) when compared 

withstructure-1 

11. Maximum storey drifts are occurred at 

storey-3 in three structures, maximum 

permitted storey drift is 0.004 as per 

IS:1893-2002 

12. Maximum storey drift for zone-2, 

zone-3, zone-4 and zone-5 are 0.0017, 

0.0026, 0.0041 and0.0060. 

13. Column forces axial and bending are 

found to be increasing with the zone and 

these forces are maximum in structure-2 

and structure-3 due to additional mass 

added by dampers. 

14. Column forces axial at base for seismic 

zone-5 in structure-1, structure-2 and 

structure-3 are 930.97kN, 1147.90kN 

and1141.1kN. 

15. Base reaction MY for seismic zone-5 

for EL+X max load in structure-1, 

structure-2 and structure-3 are 

87411.98kNm, 86348.98kNm 

and86240.15kNm. 

16. Base reaction MY is decreased by 

12.16%(structure-2) and 13.4%(structure-

3) when compared withstructure-1 
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