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Abstract

Seismic waves affect the performance of the multi-storey structure by releasing stain energy and transfer the
vibrations to the structure. These vibrations may cause damage to the structure and needs to be controlled.
These vibrations can be controlled by the devices known as energy dissipation devices. Fluid viscous
dampers are one of the energy dissipation devices which absorbs the vibrations produced by the seismic
disturbance and avoid the vibrations to further cause any damage to the structure. This paper deals with the

effect on the performance of a multi-storey structure by using fluid viscous dampers.
Keywords: Fluid viscous dampers, seismic waves, Time history.
Introduction

With the increase in population in the recent past, there has been a continuous demand of construction of
multi-storey buildings. These multi-storey building are highly prone to seismic disturbances. So it involves a
risk of loss of life as well as loss of property during the destruction caused by seismic waves. These waves
move from the ground to the foundation and further from foundation to the structure. To avoid these
vibration to cause a major destruction energy dissipation system is used which absorbs most of the energy of

the waves and prevent the structure from any serious damage.
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Fig 1: Showing Fluid Viscous Damper

The fluid viscous damper consists of a viscous fluid which absorbs the vibration caused by the disturbances.
The vibration pushes the piston which further compresses the fluid and comes back to its position after the

vibration passes.
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Fig 2: Showing the effect of the Fluid viscous damper on the structure.

The damper prevents the structure from moving during the seismic disturbances thereby making it safe for

the living.
Structural Modeling and properties

Table 1: Showing properties of the structure.

Component Details
Beam 300X450 mm
Column 300X300 mm
Slab 150mm
Grade of steel Fe 500
Grade of concrete M 30
Soil type Il
Seismic zone V

Various models have been prepared by placing viscous dampers at different location to check the efficiency

by using finite element method on ETABS.

Total 6 models were generated for analysis.

Model 1: Multi-storey building without dampers

Model 2: Multi-storey building with dampers at corners

Model 3: Multi-storey building with dampers in middle

Model 4: Multi-storey building with dampers placed at | Shape
Model 5: Multi-storey building with dampers placed at H Shape

Model 6: Multi-storey building with dampers placed at O Shape
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Model 6

The models are generated on ETABs and time history is applied for the analysis.

Storey stiffness and storey drift is analysed for the models and graphs have been made accordingly.
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Fig 3: Graph showing the stiffness of the structure at different floors.
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Fig 4: Graph showing storey drift of the structure at different floors.

Conclusion

1.

The stiffness changes with the change in the arrangement of the fluid viscous dampers. It increases
most for the middle and corner placed dampers as compared to other arrangements at the top storey

of the structure.

2. The maximum story drift is found to decrease about 37% for corner arranged dampers, 43% for
middle arranged dampers, 40% for | shaped dampers arrangement, 65% for H shaped arranged
dampers and 61% for O shaped arranged dampers as compared to the structure with no dampers.
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