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Abstract - In this paper we study that multi-story building
with underground story for parking space and storage are
very common in practice. Now a day, seismic energy
dissipating devices are being used for various types of
structures and located in basements which are difficult to
maintain. The main objective is to evaluate the effectiveness of
horizontal dampers in the ground floor level of the multi-story
building above basement. Among different types of dampers,
viscous- dampers are used for this numerical study. Comparing
with other types of passive energy dissipating devices, viscous
dampers are considered most suitable. For the better
understanding of the effectiveness of horizontal dampers, stiff
foundation system is considered thus soil-structure interaction
is omit-ted. In this numerical study, seismic response of
different hypothetical structures analyzed having different
underground stories and horizontal dampers only in the
ground level. Modeling and analysis of the structures and
installation of the dampers are done by using [ETABS].
Different dynamics parameters such as time period, story
displacement, story stiffness and story drift were evaluated.
Changes in the results among the structures demonstrated the
efficiency of horizontal dampers. Optimum locations of the
horizontal dampers were also revealed in this study in the
basis of the analysis results.

Key Words:Viscous damper, Lead rubber bearing, Time
history method, Etabs, Analysis.

1. INTRODUCTION

In multistory building, various energy dissipation systems
has been widely used for vibration control in mechanical
engineering system. It is useful to reduced vibrations in tall
building and make safe and economical. This paper presents
we use various energy dissipation system namely viscous
damper and Lead rubber bearing damper for vibration
control.

1.1. Viscous damper

Viscous dampers are hydraulic devices that dissipate the
kinetic energy of seismic events and cushion the impact
between structures. They are versatile and can be designed
to allow free movement as well as controlled damping of a
structure to protect from wind load, thermal motion or
seismic-events.

Available in ratings up to 1,000 KIP, seismic dampers are
well suited for large displacement and/or large load
applications such as bridges, buildings, and large structures.
Viscous damping force is a formulation of the damping
phenomena, in which the source of damping force is
modelled as a function of the volume, shape, and velocity of
an object traversing through a real fluid with viscosity.

1.2. Lead rubber bearings

LRBis atype of base isolation employing a heavy damping. It
was invented by William Robinson, a New Zealander. Heavy
damping mechanism incorporated in vibration control
technologies and, particularly, in base isolation devices, is
often considered a valuable source of suppressing vibrations
thus enhancing a building's seismic performance. However,
for the rather pliant systems such as base isolated
structures, with a relatively low bearing stiffness but with a
high damping, the so-called "damping force" may turn out
the main pushing force at a strong earthquake. The bearing
is made of rubber with a lead core. It was a uniaxial test in
which the bearing was also under a full structure load. Many
buildings and bridges, both in New Zealand and elsewhere,
are protected with lead dampers and lead and rubber
bearings.

2. STUCTURAL PROPERTIES AND MODELLING:
2.1. Material and geometrical property:-

In this research paper we have analyzed and designed the
multi-storeyed building by using ETABS 2016 software. A
G+20 storey building under the lateral loading effect of wind
and earthquake was considered for this study and analysis is
done by using ETABS. To achieve the objectives of the study
that is to analyze and design residential building using
ETABS. All the parameters which has been used in plan are
given below.

Table.1: Material and Section Properties

S.NO. MATERIAL PROPERTIES
1. Plan (20*20)mm
2. Building type Residential Building
3. No. of storey G+20
4. Floor height 3m
5. Bottom storey height 3.5m
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6. Total height 63.5m
7. No.of grid lines in X&Y 6
direction

8. Spacing of grid lines in 4m

X&Y direction
9. Size of column (600*400)mm
10. Size of beam (450*300)mm
11. Thickness of slab 150mm
12. Grade of concrete M25
13. Grade of steel HYSD415
14. Wall load 15 KN/m
15. Parapit wall 7.5 KN/m
16. Slab load 3 KN/m?
17. Roofload 1.5 KN/m?

2.2, Earthquake Parameters:-

Table.2: Seismic Data (IS 1893:2002)

S.No. Earthquake Parameters

1. Seismic Zone I

2. Zone Factor 0.16

3. Soil Type I1

4. Importance Factor 1

5. Response Reduction Factor 5

6. Effective Stiffness 1175418.57
kN/m

7. Effective Damping 0.05

8. Yield Strength 34.7 kN

9. Mass 44kg

10. Weight 250 kN

11. Scale Factor 254

2.3. Modeling:-

fig.(a).Building Without Damper

]

fig.(b).Building With Viscous Damper

!L - [ - & @
fig.(c).Building With Lead Rubber Bearing

3. Method of Analysis

Time History Method:- Time History Analysis of Structures
is carried out when the input is in the form of specified time
history of ground motion. Time History Analysis is
performed using Direct Integration Methods or by using
Fourier Transformation Technique. The time history analysis
of the base isolated building is carried out using the
computer program ETABS. A full three-dimensional
representation of the structure is used in time history
analysis of the base isolated buildings.
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4. RESULTS AND DISCUSSION Story11 4587 4243 3.183
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building. The value of max. story drift with damper is less Story8 4.783 4341 3.329
than without damper. Story7 4.834 4422 3.341
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WITH LEAD Story5 4.907 4.561 3.317
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5. CONCLUSION

After applying viscous damper and lead rubber bearing in
G+20 multi storey building. We conclude that the building
with dampers is more safe than the building without
damper. Viscous damper is more economical and safe for the
G+20 multi storey building. We use viscous damper and lead
rubber bearing damper. The value of storey drift,
displacement and time period at top of the building is
reduced by using viscous damper and lead rubber bearing.
And the value of storey stiffness is maximum at the bottom
storey.
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