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Abstract— Now days metallic energy dissipaters are more 

usual in structures. These dampers are often combination of 

some parallel steel plates. And with a bracing system, 

metallic dampers perform the role of absorption and energy 

dissipation. And by focusing on nonlinear behavior prevent 

non-linear behavior and damage in other major and minor 

structure parts. triangular and tapered shape metal dissipaters 

have a significant performance. These dampers have a high 

lateral stiffness, to providing damping. So, they were entitled 

as Additional Damping And Stiffness (ADAS). Seismic 

Analysis of G+15 story building is carried out with and 

without metallic dampers using Etabs V16. Two models of 

same parameters of G+15 story building are analyzed. The 

comparison between two buildings having G+15 storey. One 

without dampers and another with Triangular and Tapered 

Plate energy dissipaters.  In one building we are using 

dissipaters such as steel triangular plate energy dissipater and 

tapered steel energy dissipater, while another one is usual. 

The height of each storey should be consider 3m. With a 

different loading condition how to behave a storey is to be 

analyze. 
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I. INTRODUCTION 

The primary objective of adding energy dissipation devices 

to assembling building structures is to dissipate energy 

throughout associate earthquake, and to substantially reduce 

seismic response of the gravity-load- resisting structure. 

However, the major of above-mentioned dampers only adopt 

one energy dissipation mechanism, and provide much 

confined damping force and ability of energy dissipation. In 

order to increase the effect of damper, the idea of amplifying 

the deformations and the force in passive control devices was 

utilized, such as toggle energy dissipation brace and 

composite damper. In order to avoid such important damages, 

structural engineers are operating to figure out different types 

of structural systems that are sturdy and might withstand 

strong motions. Alternatively, some types of structural 

protecting systems may be implemented to mitigate the 

damaging effects of these dynamic forces. These systems 

work by absorbing or reflecting some of the input energy that 

would otherwise be transmitted to the structure itself. In such 

a situation, structural management techniques are believed to 

be one of the promising technologies for earthquake 

resistance design. The concept of structural controls is to 

absorb vibration energy of the structure by introducing 

supplemental devices.  VariOUS TYPES OF STRUCTURAL 

CONTROL theories and devices are recently developed and 

introduced to large-scale civil engineering structures. 

II. DATA ACCUMULATION 

To carry out the study of 16 story building with and without 

using energy dissipaters, complete required data of the 

building and loading assumed and it doesn't belong to any 

actual data. Input Data of building and loads is gathered from 

the research article [4]. The Plan view modelled in etabs17 is 

shown below. Plan dimensions considered for both model is 

20x12m with type of building is regular in plan. Total height 

of the building is 48m with 16 stories where typical floor to 

floor height is 3m.  

 Material properties of both concrete are shown in the 

following figure. Reinforce concrete structure is considered 

in both models.  Both buildings with and without damper are 

modelled with same material configurations in Indian 

standard IS456-2000 and IS800-2007 for concrete and steel 

respectively. To carry out the study of 16 story building with 

and without using energy dissipaters same configuration 

sections of rectangular concrete column of 300x600mm, 

rectangular concrete beam of 230x450mm, 125mm thick slab 

and 200x200 steel chevron bracings are modelled.  

 
Fig 1: Plan view 

 For the Seismic analysis of 16 story building with 

and without dampers critical seismic zone for India is 

considered, it is assumed that structures are located in zone 

V. where zone factor Z is 0.36, soil type belongs to type II 

according to the Indian code 

 
Fig. 2: Seismic load pattern in Y direction 
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 Figure shows the Seismic load properties of 16 story 

building in y direction in plane seismic equivalent load. 

Critical seismic zone for India is considered, it is assumed 

that structures are located in zone V. where zone factor Z is 

0.36, soil type belongs to type II according to the Indian code 

IS 1893:2002. 

III. PREPARATION OF ETABS MODEL 

F Two separate models of 16 story building are analyzed in 

this section. Material properties, cross sectional properties 

and load criteria is same for both models. Modeling and 

analysis of both the buildings are executed with same 

procedure with only addition of dampers in second model.  

 As per the accumulated data Finite Element model 

of building prepared in Etabs2016. The criterion here 

employed was that, the fundamental frequency of both the 

structural systems to be kept constant along with the 

contributing mass. The building frame is modeled with using 

metric SI units. Other parameters associated with the 

structure are as Column, beam and slab dimensions as shown 

in input data table with concrete design code: IS 456:2000. 

Chevron bracings dimensions as shown in input data table 

with steel design code: IS800-2007. 

 
Fig.3: Etabs model of G+15 story building without damper 

 
Fig.4: Etabs model of G+15 story building with damper 

 For response spectrum analysis and to obtain 

acceleration behavior of structure response spectrum function 

from IS 1893:2002 is considered. 

 
Fig .4: Response spectrum function 

 The metals energy dissipater elements are modeled 

in ETABS by assigning a ‘panel zone’ with a nonlinear link 

property to the mid-span point object where the chevrons 

intersect the beams at roof level. The link properties use the 

uniaxial hysteretic spring property and provided beam-brace 

property with nonlinear behavior with in the lateral direction 

(shear in plane perpendicular to direction of earthquake 

motion). Under this arrangement, displacements are 

transferred between the chevrons and also the frame via the 

link component undergoing shear deformation. 

IV. RESULT DISCUSSION 

Seismic Analysis of G+15 story building is carried out with 

and without metallic dampers using Etabs V16. Two models 

of same parameters of G+15 story building are analyzed. One 

without dampers and another with Triangular and Tapered 

Plate energy dissipaters. Following are the comparative 

results of Seismic analysis of G+15 story building with and 

without metallic dampers. 

 By performing seismic analysis of G+15 storey 

building with and without energy dissipaters applying seismic 

equivalent load from x direction, maximum displacement 

146mm in without damper building is reduced to 102 mm by 

using energy dissipaters in storey 16. a significant reduction 

can be seen in displacement from following graph. As the 

base of both structure is fixed, very less change in 

displacement is observed. 

 
Maximum displacement in Ex seismic load 
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 From seismic analysis of G+15 storey building with 

and without energy dissipaters applying seismic equivalent 

load from y direction, maximum displacement 211.2 mm in 

without damper building is reduced to 96.8 mm by using 

energy dissipaters in storey 16. a significant reduction can be 

seen in displacement from following graph. As the base of 

both structure is fixed, very less change in displacement is 

observed. 

 
Maximum displacement in Ey seismic load 

 Graph shown below represents the comparison of 

maximum drift between building structure with and without 

energy dissipater for seismic equivalent loads in x direction 

and y direction. Storey drift is increased from top storey to 

storey 5 and then reduced with significant values in without 

dampers. A huge change in graphs of with and without energy 

dissipaters are observed.  Whereas in with dampers structure 

smooth change is observed, a slight increment in drift can be 

seen from top storey to storey 10 then it reduced till bottom 

storey. For y direction loads storey drift is increased from top 

storey to storey 3 and then reduced drastically with significant 

values in without dampers.  

 
Maximum drift in Ex seismic load 

 
Maximum drift in Ey seismic load 

 From the modal analysis of both with and without 

dampers structure frequency plots are shown below. from the 

graph it is observed that by using dampers structure behave 

as more stiffed as the frequencies for all the storeys are 

increased significantly from 1.7 Hz to 6.03 Hz. For the modal 

analysis of both structure maximum 12 modes are converged 

as the mass participation of both structure is more than 85%. 

Modal frequencies vs mode shape graph from seismic 

analysis of structures with and without dissipaters shows that 

modal frequency of the structure increases with mode shapes. 

 
Modal Frequencies 

 Storey stiffness for equivalent seismic load in 

horizontal plane in x direction is plotted for comparison of 

with and without energy dissipaters. It represents that the 

stiffness increases application of energy dissipaters in high 

rise buildings. A drastic increment in stiffness is noted for 

base storey with energy dissipaters. From the plot data it is 

observed that a slight increment in stiffness is present 

between storey 16 to storey 8. and large increment from 

bottom storey to storey 7. Maximum increment is noted in 

base storey of with damper structure and minimum in top 

storey. 

 
Story stiffness in Ex loads 

 
Story stiffness in Ey loads 
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V. CONCLUSION 

Analysis is done by using ETAB model for different floors of 

building. Seismic Analysis of G+15 story building is carried 

out with and without metallic dampers using Etabs V16. Two 

models of same parameters of G+15 story building are 

analyzed. One without dampers and another with Triangular 

and Tapered Plate energy dissipaters. The comparison 

between two buildings Showed that the displacement and 

storey drift of the building are reduced with significant 

amount. Whereas stiffness and natural frequencies of the 

structure are increased. As the base of both structure is fixed, 

very less change in displacement is observed. As vertical 

standing buildings acts as a cantilever beam for seismic 

equivalent static loads, maximum displacement occurs at free 

end which is storey 16 for both structures. It represents that 

the base shear decreases with increase in storey height. From 

results it is observed that by using dampers structure behave 

as more stiffed as the frequencies for all the storeys are 

increased significantly from 1.7 Hz to 6.03 Hz. For the modal 

analysis of both structure maximum 12 modes are converged 

as the mass participation of both structure is more than 85%. 

from seismic analysis of structures with and without 

dissipaters shows that modal frequency of the structure 

increases with mode shapes. It has been observed that 

installation of energy dissipaters into high rise structures 

reduces the chances of damage and increases the safety 

features of structure towards seismic loading.. 
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