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Abstract— Due to the trend of using light weight structures 

the load carrying structures such as footbridges and cable-

stayed bridges are becoming more susceptible to vibrations 

caused by pedestrians or wind. To prevent such a damper are 

provided to maintain the proper functionality of the bridges. 

Dampers have become more popular recently for vibration 

control of structures, because of their safe, effective and 

economical design. This paper presents a general idea of 

literature related to the behavior of dampers for vibration 

control of bridges. The review includes different types of 

dampers like Tuned Mass dampers, Tuned Liquid Dampers, 

Metallic dampers, Viscoelastic dampers, Frictional dampers. 

The review also includes the results of theoretical and 

experimental studies of pedestrian bridge vibrations carried 

out by various authors which has been described and 

discussed. Based on the results of calculations and 

measurements, different types of dampers have been 

designed and mounted in the structures. 
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I. INTRODUCTION 

Wide span structures such as bridges, stairs, and roofs, as well 

as tall, narrow structures such as chimneys, antennas, masts 

and buildings, can be easily excited to high vibration 

amplitudes in their first or higher eigen forms. Excitations can 

be caused by wind forces, pedestrian traffic, machinery or 

earthquakes. Natural frequencies and damping are typically 

low for these structures. Using tuned mass dampers (TMD) 

or viscous dampers, these vibrations can be easily reduced. 

Although TMDs have been well-known for a long time, it is 

still difficult to provide exact tuning and predefined system 

damping. Damping is a combination of material damping, 

depending on the used material, and on the structural 

damping which is defined by the structure’s constructive 

design. Concrete structures reveal a higher damping than do 

steel structures, not only because concrete exhibits a higher 

material damping, but also because the interaction between 

concrete and reinforcement increases the general damping. 

Welded steel structures, for example, are supposed to exhibit 

the lowest damping. The small damping in the case of a 

resonance-like excitation effects a slow abatement of the 

vibrations. 

The current trends in construction industry demands 

taller and lighter structures, which are also more flexible and 

having quite low damping value. This increases failure 

possibilities and also, problems from serviceability point of 

view. Several techniques are available today to minimize the 

vibration of the structure, out of which concept of using 

various types of dampers such as TMD, Viscoelastic, SMA’s 

is one.  So, increasing damping capacity of a structural 

system, or considering the need for other mechanical means 

to increase the damping capacity of a building, has become 

increasingly common in the new generation of tall buildings 

and long span bridges. But we should also make sure that a 

routine design practice shall be implemented to design the 

damping capacity into a structural system while designing the 

structural system. 

The main aim of this review paper was to study 

different types of dampers used in structures and find their 

suitability for various kinds of structures.  

II. LITERATURE REVIEW 

A. Tuned Mass Damper 

Tuned-mass system is mainly installed to improve the 

comfort conditions of structures, but they can also be used to 

reduce fatigue effects. In these applications TMDs were 

installed to mitigate effects of wind and pedestrian excitation. 

The author gives a short introduction about the 

configuration and practical applications of Tuned Mass 

Dampers (TMD). Because of the pattern of developing ever 

lighter load-conveying structures, footbridges are getting to 

be more vulnerable to vibrations brought about by people on 

foot or wind. Normally, these vibrations affect just the 

serviceability of the extensions but in some cases the 

structural integrity of the bridge can be at risk. This implies 

that the vibrations just happen for an excitation of the 

structure with a frequency which is similar to the natural 

frequency. Knowing the natural frequencies and the 

corresponding mode shapes the vibration vulnerability of the 

bridge deck can be evaluated, exciting the bridge deck by 

jumping with a given beat according to the determined natural 

frequencies. 

B. Viscous Dampers 

 
Fig. 1: Viscous dampers 

The fluid viscous damper for structures, shown in FIG 1, is 

similar in action to the shock absorber on an automobile, but 

operates at a much higher force level. Fluid viscous dampers 

can be added to either a new or an existing structure to greatly 

improve structural performance during a seismic event. They 

offer an attractive alternative to base isolation in terms of cost 

and ease of installation. But at the same time, it is susceptible 

to the possible fluid seal leakage. 

C. Shape Memory Alloys Dampers 

The author focuses on presenting and researching the 

execution of another uninvolved seismic control gadget for 

link stayed spans made with shape memory composites 

(SMAs). The super elasticity and damping ability of SMAs is 
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looked for in this study to add to supplementary recentering 

and energy dissipation for cable-stayed bridges. The 

practicality of the SMA dampers in controlling the deck 

uprooting and constraining the shear and bending moment 

demands on the bridge towers is evaluated. The author 

presents an analytical study on the feasibility of using SMA 

dampers for seismic control of cable stayed bridges. It was 

also found that by increasing the number of SMA’s and their 

proper distribution throughout the structure and help to 

reduce the displacements and improve the overall 

performance of the structure. Shape memory Alloys are 

special kind of materials capable of retaining their original 

shape when heated at certain temperature. 

D. Visco- Elastic Dampers 

Visco-elastic (VE) dampers utilize high damping from VE 

materials to dissipate energy through shear deformation. Such 

materials include rubber, polymers, and glassy substances. 

The proposed method of inelastic ratio appears to be simple, 

accurate and effortless since it requires the knowledge of 

basic structural parameters such as the period of vibration, 

force reduction factor, effective viscous damping ratio as well 

as the knowledge of seismic fault mechanism.  

 
Fig. 2: Visco- Elastic Dampers 

E. Tuned Liquid Dampers 

A properly designed partially filled water tank can be utilized 

as a vibration absorber to reduce the dynamic motion of a 

structure and is referred to as a tuned liquid damper (TLD). 

Tuned liquid damper (TLD) and tuned liquid column damper 

(TLCD) impart indirect damping to the system and thus 

improve structural performance (Kareem 1994). A TLD 

absorbs structural energy by means of viscous actions of the 

fluid and wave breaking. 

Tuned liquid mass damper basically consists of 

liquid sloshing tanks and liquid mass depth. Due to liquid 

sloshing, the damper response of TLDs is highly nonlinear in 

nature and also frequency dependent device. The 

effectiveness of TLD is increased by using multiple tuned 

mass dampers (MTLDs) in which number of liquid sloshing 

tanks are increased to reduce the dynamic response of the 

structures. These MTLDs can be used for high rise buildings 

to reduce the wind and earthquake vibrations. The controlling 

devices reduce damage significantly by increasing the 

structural safety, serviceability and prevent the building from 

collapse during the earthquake. Therefore, many researches 

are being carried out to find the best solution 

F. Friction Dampers 

They are simple and full proof and can be incorporated in 

existing buildings. They are reliable and have an effective 

approach in resisting earthquakes. 

Experimental and numerical results show that the 

friction damper can improve the dynamic response of 

innovative structures as well as the existing building 

compared to the conventional design. The effectiveness of 

bidirectional frictional forces for the analysis of piping 

system when subjected to earthquake ground motion with 

friction supports was given by Jangid and Patil, 2009 

 
Fig. 3: Friction Damper 

III. CASE STUDY 

A. Taipei 101 

Situated just 660 ft. from a major fault line, Taipei 101 is 

prone to earthquakes and fierce winds common in its area of 

the Asia-Pacific. Thus, the engineers had to design a structure 

that could withstand high wind pressures up to 216 km/h and 

the strongest earthquakes. Typically, skyscraper must be 

flexible in strong winds yet remain rigid enough to prevent 

large sideways movement. Flexibility prevents structural 

damage while resistance ensures comfort for the occupants 

and protection of glass, curtain walls and other features. Most 

designs achieve the necessary strength by enlarging critical 

structural elements such as bracing, but the height of Taipei 

101 combined with the demands of its environment needed 

some additional innovations. 

To achieve stability and lessen the impact of violent 

motion, a gigantic tuned mass damper was designed. The 

dampers consist of 18 feet across and weighing 728 ton, 

suspended from the 92nd to the 87th floor. Acting like a giant 

pendulum, the massive steel ball sways to counteract the 

building’s movement caused by strong gusts of wind. Eight 

steel cables form a sling to support the ball, while eight 

viscous dampers act like shock absorbers when the sphere 

shifts. The ball can move 5 ft. in any direction and reduce 

sways by 40 percent. Two additional tuned mass dampers, 

each weighing 7 tons, installed at the tip of the spire provide 

additional protection against strong wind loads. The 

engineers were so proud of their creation that they made the 

damper publicly visible from an indoor observatory located 

inside the tower, where recorded voice tours and informative 

displays explain to visitors how the thing works. During 

particularly windy days one can see the damper in action. 

IV. CONCLUSION 

Recently, use of seismic control systems has increased but 

choosing best damper and installing it into a building is very 

important for reducing vibration in structures when subjected 

to seismic loading and high wind pressures. 

The controlling devices reduce damage significantly 

by increasing the structural safety, serviceability and prevent 

the building from collapse during the earthquake. Therefore, 

many researches are being carried out to find the best 

solution. 
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This study attempts to provide an overview of 

different types of seismic response control devices, and 

highlights some of the recent developments. TMD dampers 

can be effectively applicable in both buildings and bridges to 

resist wind and seismic loads. While viscous dampers are an 

economical and effective alternative for base isolation and are 

mainly used in design of buildings. Friction Dampers are 

reliable, inexpensive in cost and have high energy dissipation 

capacity.  

V. APPLICATIONS 

The growth in application of damping systems in buildings 

has been steady to the extent that there are now numerous 

applications. Given that, examples are provided below for 

only a few relatively recent applications to buildings for 

seismic protection. 

1) Hotel Stockton, Stockton, Calif. 

2) Torre Mayor Tower, Mexico City, Mexico 

3) Kaiser Santa Clara Medical Center, Santa Clara, Calif. 

4) Monterey County Government Center, Monterey 

County, Calif. 

5) Patient Tower, Seattle 

6) LAPD Recruit Training Center, Los Angeles 

7) San Mateo County Hall of Justice, Redwood City, Calif. 
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