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ABSTRACT

This study gives a broad overview of the literature on the behavior of dampers for bridge vibration control.
Tuned Mass Dampers, Tuned Liquid Dampers, Metallic Dampers, Viscoelastic Dampers, and Frictional
Dampers are among the dampers reviewed. In everyday life, it is necessary to investigate the behavior of any
multi-storyed building structure that is exposed to ground motion, which is a typical construction concern. The
vibrating forces at the foot of the mountain are caused by the earthquake structure. The oscillations in the
building are caused by these vibrations. This might do a lot of harm to the building. These Vibrations generated
at the bottom level are transmitted to the upper levels because of the bulk of the structure, and because of the
top of the building the frame's lateral forces, which eventually lower the moment Columns, for example, have a
high resistance capacity beams, and so on The paper provides an overview of several research projects carried
out on a multi-story structure while taking into account a variety of factors parameters. All prior research,
findings, and conclusions demonstrate the use of the response spectrum approach for determining In the case of
ground vibrations, a structural response is particularly important. This paper presents the findings of a seismic
investigation. The effects of a damper on the behavior of a structure (G+7) according to the results of a prior
experiment, the usage of dampers, the structure's stiffness, and strength a significant rise The purpose of this
study is to examinemulti-story building behavior for the most efficient position ofin the structural system, there
is a damper. Analyses may be carried out in a variety of ways ETABS program or any other sort of finite
element software. These models will then look for certain characteristics such as time, lateral narrative
displacement, base shear, and modal shape.

Keywords: Vibration Control, Tuned Mass Dampers, Pedestrian Bridges, Experimental StudiesDamper,

Storey Deflection, Multi-Storey, Response Spectra Analysis

1. INTRODUCTION

In their first or higher Eigen forms, wide span constructions like bridges, staircases, and roofs, as well as tall,
narrow structures like chimneys, antennas, masts, and buildings, maybe readily aroused to large vibration
amplitudes. Wind, foot activity, equipment, and earthquakes may all create excitations. For these structures,

natural frequencies and damping are often modest. These vibrations may be readily decreased by using tuned
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mass dampers (TMD) or viscous dampers. Although TMDs have been around for a long time, precise tuning

I=X

and predetermined system damping are still challenging to achieve. Damping is a mix of material damping,
which is determined by the material employed, and structural damping, which is determined by the structure's
structural design. Concrete structures have more damping than steel structures, not only because concrete has
more material damping, but also because the interaction between concrete and reinforcement raises the overall
damping. Welded steel buildings, for example, should have the least amount of damping. In the event of a
resonance-like excitation, the tiny damping causes a delayed abatement of the vibrations.The building industry's
current trends require higher, lighter structures that are also more flexible and have a low damping value. This
raises the likelihood of failure and, as a result, serviceability issues. There are many approaches available today
to reduce structural vibration, one of which is the notion of employing different kinds of dampers such as TMD,
Viscoelastic, and SMA's. As a result, in the new generation of tall buildings, boosting the damping capacity of a
structural system, or evaluating the necessity for additional mechanical ways to raise the damping capacity of a
structure, has become more prevalent as well as long-span bridges However, we must ensure that a regular
design procedure is applied to incorporate the damping capacity into a structural system while the structural
system is being designed.The primary goal of this review article was to investigate the various types of dampers
used in constructions and determine their applicability for diverse structures.Several base isolation systems have

been developed.

It is designed to lessen vibration at the base level of restricting their ability to transfer to the top level of the
building structure. However, in the case of an existing multi-story structure, this is not the case. In such a
circumstance, it is difficult to implement base isolation. waste of energy and extending the life of the building
We must adopt the technique diagonally because of seismic pressures. Between the frame parts is a braced
damping system. In this research, the structure's reaction is investigated using the varied damper locations to
decrease the high cost of dampers for cost-cutting purposes it is clear from the preceding work that, for difficult
problems, the response spectrum approach may be used by structures examining movements in a variety of
vibration modes So that the seismic coefficients or lateral forces can be measured The response spectrum
approach was used to acquire the results. As a result of this, the total base shear force may be calculated using
this approach. As a result, it's beneficial for determining structural integrity. reaction in the case of ground
movements in particular. In addition, the building in the seismic zone must be able to withstand the overall
nature of the earthquake ground movements.

2. LITERATUREREVIEW AND EXAMPLES WITH DIFFERENT TYPES OF DAMPERS

A. Mass Tuned Damper

The primary purpose of a tuned-mass system is to increase the comfort of buildings, but they may also be
utilized to lessen fatigue effects. TMDs were used in these applications to reduce the impacts of wind and
pedestrian simulation. The author provides a brief overview of the setup and uses of Tuned Mass Dampers
(TMD). Footbridges are becoming increasingly subject to vibrations caused by individuals on foot or wind as a
result of the trend of designing ever lighter load-conveying structures. Normally, these vibrations impact just the
extension's serviceability, but in extreme situations, the bridge's structural integrity may be jeopardized. This

means that the vibrations occur only as a result of the structure being excited at a frequency close to the natural
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frequency. The vibration susceptibility of the bridge deck may be assessed by leaping with a certain beat

according to the identified natural frequencies and related mode shapes, exciting the bridge deck by jumping
with a particular beat according to the calculated natural frequencies.

B. Dampers for Viscous Fluids

The fluid viscous damper for structures, depicted in FIG 1, works in a similar way to a car's shock absorber, but
at a considerably greater force level. To dramatically enhance structural performance during a seismic event,
fluid viscous dampers may be fitted to either a new or existing structure. In terms of cost and convenience of
installation, they are a viable alternative to base isolation. However, it is vulnerable to the possibility of fluid

seal leakage.
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Fig. 1: Viscous dampers

C. Dampers Made of Shape Memory Alloys

The author concentrates on presenting and exploring the implementation of another uninvolved seismic
controldevice for shape memory composite link stayed spans (SMAs). SMAs are known for their extraordinary
elasticity and dampening capabilities.In this work, further re-entering and energy dissipation for cable-stayed
bridges was sought. The SMA dampers' suitability for controlling deck uprooting and restraining shear and
bending moment demands on bridge towers is assessed. Analytical analysis on the possibility of utilizing SMA
dampers for seismic control of cable-stayed bridges is presented by the author. It was also discovered that
increasing the number of SMAs and their suitable distribution throughout the structure helped to minimize
displacements and enhance the structure's overall performance. Organize your memory Alloys are unique
materials that keep their original form when heated to a certain temperature.

D. Dampers made of viscoelastic material

Viscos-elastic (VE) dampers use VE materials' strong damping to disperse energy through shear deformation.
Rubber, polymers, and glassy solids are examples of such materials. Because it needs knowledge of
fundamental structural characteristics such as the period of vibration, force reduction factor, effective viscous
damping ratio, and seismic fault mechanism, the suggested inelastic ratio approach seems to be simple, accurate,

and uncomplicated.
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Fig. 2: Viscos-Elastic Dampers
E. Tuned Liquid Dampers
A tuned liquid damper is a correctly built partly filled water tank that may be used as a vibration absorber to
lessen the dynamic motion of a structure (TLD). TLDs (tuned liquid dampers) and TLCDs (tuned liquid column
dampers) provide indirect damping to the system, improving structural performance (Kareem 1994). The
viscous motions of the fluid and wave breaking consume structural energy in a TLD.Liquid sloshing tanks and
liquid mass depth make up a tuned liquid mass damper. The damper response of TLDs is very nonlinear in
nature and frequency-dependent due to liquid sloshing. Multiple tuned mass dampers (MTLDs), in which the
number of liquid sloshing tanks is increased to lower the dynamic response of the structures, improve the
efficacy of TLD. These MTLDs may be utilized to minimize wind and earthquake vibrations in high-rise
structures. The regulating mechanisms greatly decrease damage by improving structural safety and
serviceability, as well as preventing the structure from collapsing during an earthquake. As a result, several
studies are being conducted to determine the optimum answer.
F. Dampers for Friction
They are simple and fail-safe, and they may be integrated into existing structures. They are dependable and have
a good earthquake-resistance strategy.The friction damper may increase the dynamic responsiveness of a
system, according to experimental and computational studies as compared to traditional design, innovative
constructions, as well as existing buildings Jangid and Patil (2009), demonstrated the usefulness of bidirectional

frictional forces for the study of pipe systems exposed to seismic ground motion with friction supports.

slip joint with
friction pad

Fig. 3: Friction Damper
3. METHODOLOGY
As lateral load resisting frames, the following kinds of constructions are investigated in this work. For the
planned work, 230mm700mm (depth parallel to the y-axis) column sections, 230mm600mm beam sections, 150

mm thick RCC slab on all floors, and 200 mm thick shear wall is used. The column height is 3 meters
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throughout the construction. As per IS 1893:2002, these frames are subjected to dead load, floors completed

load 1 KN/m2, and live load 2 KN/m2 on all floors earthquake loads.

The research uses damped and undammed frames with various geometrical configurations, such as.

. Model-1 structure with no dampers

. Model-2 building with plinth dampers

. Model-3 building with storey-1 dampers
. Model-4 building with storey-2 dampers
. Model-5 building with storey-3 dampers
. Model-6 building with storey-4 dampers
. Model-7 building with storey-5 dampers
. Model-8 building with storey-6 dampers
. Model-9 structure with storey-7 dampers

The zone factor 'Z' is 0.16 for seismic zone 111, while the Importance Factor 'l' is 1 for building seismic analysis.
4. ANALYSIS AND RESULT

The G+7-story reinforced concrete structure is thought to be in seismic zone I11, with medium soil type 3 As per
IS 1893:2002. There are six degrees of freedom in the frame. For all purposes, floor diaphragms are considered
semi-rigid. As previously said, the major goal of this dissertation is to investigate the behavior of RC frame
buildings with and without dampers using ETABS — 2013 software and nonlinear response spectrum analysis.
Viscos-elastic dampers are represented as a six-degree-of-freedom link element. The dampers are diagonally
arranged between frame members. As displayed, the elevation views of the undammed and damped models
Follow in fig.4.

Figure 4: A general building plan
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Fig. 5: Measured Model
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Fig. 6: Base shear variation along-x
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Fig. 7: Base shear variation along-y
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5. CONCLUSION

Seismic control systems have become more popular in recent years, but selecting the proper damper and
installing it in a building is critical for decreasing vibration in buildings exposed to seismic loads and strong
wind pressures.The regulating mechanisms greatly decrease damage by improving structural safety and
serviceability, as well as preventing the structure from collapsing during an earthquake. As a result, several
studies are being conducted to determine the optimum answer.This research aims to give a broad overview of
different types of seismic response control devices while also highlighting some recent advancements. TMD
dampers can be used to effectively resist wind and seismic loads in both buildings and bridges. Viscous
dampers, on the other hand, are a cost-efficient and effective option for base isolation and are often employed in
building design. Friction Dampers are dependable, affordable, and capable of dissipating a lot of energy. In this
paper, the following comparisons are made between structures with dampers up to the seventh level and those

without dampers. The damper's computational modeling and the structural study revealed a rather effective
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damping mechanism, as well as its limitations The device is simple to produce and execute, and it is also cost-

effective because of the readily available materials and ease of replacement.

The following conclusion may be formed based on the current investigation and the remaining literature.

1. Seismic Energy dissipation devices (dampers) that absorb input energy during earthquakes may enhance
building performance.

2. It is much better after damper application when we supply the same amount of damper to the bottom 7th
storeys.

3. When a damper is given up to the floor from the base, the frame is safer than with alternative arrangements.

4. The use of dampers in constructions efficiently reduces base shear.

5. Shear reduction allows for more cost-effective construction.

6. The response spectrum approach has been proven to be beneficial not only for determining structure reactions

in specific ground motion situations but also for analyzing the overall characteristics of seismic ground motion.
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