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1.0 INTRODUCTION 

Tuned mass dampers have been widely used 

for vibration control in mechanical 

engineering systems. In recent years, Tuned 

Mass Dampers theory has been adopted to 

reduce vibrations of tall buildings and other 

civil engineering structures. Dynamic 

absorbers and tuned mass dampers are the 

realizations of tuned absorbers and tuned 

dampers for structural vibration control 

applications. The inertial, resilient, and 

dissipative elements in such devices are: 

mass, spring and dashpot (or material 

damping) for linear applications and their 

rotary counterparts in rotational 

applications. Depending on the application, 

these devices are sized from a few ounces 

(grams) to many tons. Other configurations 

such as pendulum absorbers/dampers, and 

sloshing liquid absorbers/dampers have also 

been realized for vibration mitigation 

applications. Tuned Mass Dampers is 

attached to a structure in order to reduce the 

dynamic response of the structure.  The 

frequency of the damper is tuned to a 

particular structural frequency so that when 

that frequency is excited, the damper will 

resonate out of phase with the structural 

motion. The mass is usually attached to the  

 

building via a spring-dashpot system and 

energy is dissipated by the dashpot as 

relative motion develops between the mass 

and the structure. Usually 5% of critical 

damping can be assumed for buildings, and 

an increase of the damping ratio causes a 

reduction of the stress or acceleration. A 

tuned mass damper is a device consisting of 

a mass, spring and a damper that is attached 

to a structure in order to reduce the 

amplitude of undesirable motion. Tuned 

mass control systems can be used to control 

the displacements, accelerations and internal 

stress variables of a structure in case of 

earthquakes. The location on the structure 

where the Tuned Mass Dampers are attached 

is vital. There are different types of methods 

of control for large modern structures.  

Tuned mass damper frameworks are 

generally utilized for the decrease of 

vibration brought about by wind and traffic 

like people on foot or railroad trains. 

Commonplace structures like slim scaffolds, 

stacks, high and thin structures have low 

dimensions of damping and may thusly 

experience inadmissible vibration. Tuned 

Mass Dampers cause control impacts which 

are like the expansion of damping. 
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Contingent upon the mass proportion, the 

tuning recurrence and the damping capacity 

the a abundance decrease can be noteworthy 

and accomplish estimations of around 10 to 

20% of the figures without Tuned Mass 

Dampers. The mass, firmness and damping 

proportion has picked agreeing various 

criteria. Here, a multistory structure is 

furnished with a tuned mass framework on 

the house top. 

 
Semi-active Control:  

Semi-dynamic control frameworks are a 

class of dynamic control frameworks for 

which the outer vitality prerequisites are not 

exactly normal dynamic control 

frameworks. Normally, semi-dynamic 

control gadgets don't add mechanical vitality 

to the basic framework (counting the 

structure and the control actuators), thusly 

limited information limited yield 

dependability is ensured. Semi-dynamic 

control gadgets are regularly seen as 

controllable uninvolved gadgets. Dynamic 

wind load x1 Structure, m k, c Tmd, m1. 

Advantages and limitations  

The best favorable position of semi-dynamic 

frameworks is their capacity to give 

improved control powers a low interest for 

power. As the power can be provided by a 

battery, which guarantees 6 proceeded with 

usefulness even at power disappointment, 

adding dependability to any semi-dynamic 

control strategy. As a result of these 

advantages that excitement towards the 

semi-dynamic basic control plans has 

expanded as of late, making it a practical 

option in contrast to demonstrated inactive 

gadgets. While these preferences are for 

some situation really critical, semi-dynamic 

control still has its depreciators. Most 

applicable is the requirement for sensors 

innovation and PC controlled input, which is 

as vital to semi-dynamic controls to dynamic 

control. 

2.0 LITERATURE REVIEW 

Lair Hartog [7]. The TMD idea was first 

presented by frahm in the year1909 to 

diminish the moving movement of boats just 

as ship structure vibrations. A hypothesis for 

the TMD was introduced later in the paper 

by Ormondroyd and pursued by a point by 

point talk of ideal tuning and damping 

parameters in Den Hartog's book on 

mechanical vibrations [8]. The underlying 

hypothesis was appropriate for an un-

damped SDOF framework exposed to a 

sinusoidal power excitation. Augmentation 

of the hypothesis to damped SDOF 

frameworks has been explored by various 

specialists.  

Hrovat et al.[11]. Dynamic control gadgets 

work by utilizing an outside power supply. 

In this manner, they are more effective than 

latent control gadgets. Anyway the issues, 

for example, inadequate control-power limit 

and exorbitant power requests experienced 

by current innovation with regards to 

auxiliary control against seismic tremors are 
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unavoidable and should be survived. As of 

late another control approach-semi-dynamic 

control gadget, which consolidates the best 

highlights of both detached and dynamic 

control gadgets, is alluring because of their 

low power request and inalienable solidness. 

The prior papers including SATMDs may 

follow to 1983. exhibited SATMD, a TMD 

with time differing controllable damping. 

Under indistinguishable conditions, the 

conduct of a structure furnished with 

SATMD rather than TMD is fundamentally 

improved. The control structure of SATMD 

is less reliant on related parameters (e.g, 

mass proportions, recurrence proportions, 

etc), so that there more noteworthy decisions 

in choosing them. Clark [2]. The idea of 

various tuned mass dampers (MTMDs) 

together with an advancement system was 

proposed by Clark. The principal mode 

reaction of a structure with TMD tuned to 

the major recurrence of the structure can be 

considerably diminished at the same time, 

when all is said in done, the higher modular 

reactions may just be insignificantly 

smothered or even enhanced. To defeat the 

recurrence related restrictions of TMDs, 

more than one TMD in a given structure, 

each tuned to an alternate prevailing 

recurrence, can be utilized., at that point, 

various examinations have been led on the 

conduct of MTMDs a doubly tuned mass 

damper (DTMD), comprising of two masses 

associated in arrangement to the structure 

was proposed (Setareh 1994). For this 

situation, two diverse stacking conditions 

were considered: consonant excitation and 

zero-mean background noise excitation, and 

the proficiency of DTMDs on reaction 

decrease was assessed. Logical outcomes 

demonstrate that DTMDs are more 

proficient than the ordinary single mass 

TMDs over the entire scope of complete 

mass proportions, yet are just somewhat 

more productive than TMDs over the down 

to earth scope of mass proportions (0.01-

0.05). Villaverde. As of late, numerical and 

trial thinks about have been completed on 

the viability of TMDs in decreasing seismic 

reaction of structures [for example, 

Villaverde(1994)].  

In three distinct structures were considered, 

in which the first is a 2D two story shear 

fabricating the second is a three-dimensional 

(3D) one-story outline building, and the 

third is a 3D link stayed connect, utilizing 

nine various types of seismic tremor records. 

Numerical and exploratory outcomes 

demonstrate that the viability of TMDs on 

decreasing the reaction of a similar structure 

amid various quakes, or of various structures 

amid a similar tremor is altogether 

extraordinary; a few cases give great 

execution and some have pretty much 

nothing or even no impact. This suggests 

there is a reliance of the accomplished 

decrease accordingly on the qualities of the 

ground movement that energizes the 

structure. This reaction decrease is 

expansive for resounding ground 

movements and lessens as the predominant 

recurrence of the ground movement makes 

tracks in an opposite direction from the 

structure's characteristic recurrence to which 

the TMD is tuned. Likewise, TMDs are of 

constrained viability under heartbeat like 
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seismic stacking. Allen J. Clark [2]. 

Different uninvolved TMDs for lessening 

seismic tremor instigated constructing 

movement. In this paper a system for 

structuring numerous tuned mass dampers 

for decreasing structure reaction movement 

has been talked about. The method depends 

on expanding Den Hartog work from a 

solitary level of opportunity to various 

degrees of opportunity. Improved straight 

numerical models were energized by 1940 

El Centro tremor and noteworthy movement 

decrease was accomplished utilizing the 

structure method. 

3.0 METHODOLOGY 

A high-rise framed building has been 

modeled using ETABS package. The 

confined structure was broke down utilizing 

dynamic investigation and the timeframe, 

sizes of relocations at basic areas were 

recorded. From that point, an appropriate 

TMD framework was structured. The 

heaviness of the TMD will be 3% to 5% of 

the all out weight of the structure. The TMD 

was first examined independently and its 

characteristic recurrence was gotten. 

Keeping the TMD so planned over the 

structure, the structure was by and by 

dissected utilizing dynamic examination and 

the timeframe, relocation at the relating 

areas was contrasted and the outcomes 

acquired without TMD to represent the 

utility of the investigation. The methods of 

dynamic analysis are as follows:  

1. Response spectrum analysis: This 

technique is appropriate for those structures 

where modes other than the principal one 

influence fundamentally the reaction of the 

structure.  

In this strategy the reaction of multi-level of 

opportunity framework is communicated as 

the superposition of modular reaction, every 

modular reaction being resolved from the 

ghostly investigation of single level of 

opportunity frameworks, which are joined to 

process the all out reaction. The strategy 

utilized is typically utilized related to a 

reaction spectrum. 

 2. Pushover analysis: The pushover analysis 

of a structure is a static non-straight 

investigation under lasting vertical burdens 

and step by step expanding parallel burdens. 

The identical static loads fittingly speak to 

seismic tremor initiated powers. A plot of 

absolute base shear and rooftop uprooting in 

a structure is gotten by the examination that 

would untimely disappointment and 

shortcoming. The examination is conveyed 

up to disappointment, along these lines it 

empowers assurance of breakdown burden 

and flexibility limit. 

 3. Inelastic time history analysis: A 

seismically deficient building will be 

subjected to inelastic action during design 

earthquake motion. The inelastic time 

history analysis of the building under strong 

motion earthquake brings out the regions of 

weakness and ductility demand in the 

structure. This is the most rational method 

available for assessing building 

performance. 
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Rectangular plan: 

 

 
4.0 RESULTS 

Non linear Dynamic Time History Cases 

studied on 10 storied R.C.C. framed 

structure by applying TMD at top of the 

building with a damping ratio of 5% 

inETABS. 

Description of theBuilding: 

In the present study two R.C framed models 

with ten stories i.e., rectangular in plan and 

the other is having L-shape in plan. The 

tuned mass damper was placed at the centre 

of the grid in plan. 

Rectangular Plan Building: Placing of 

Damper in Columns at top of the Building 

 
Case I: Without TMD & With TMD: Time 

Period Vs Base Shear x: 

Table Time Vs Base shear in X-direction 

(without & with TMD). 
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Case II: Without TMD & With TMD: 

Time Period Vs Base Shear y: 

Table TimeVs Base shear in Y-direction 

(without & with TMD). 
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5.0 CONCLUSION 

Based on the outputs obtained from the 

ETABS package as per IS: 1893:2002 (part-

I) with 5% of structural damping following 

conclusions are made.  

1. With 5% mass of Tuned Mass Dampers 

the frequency of the Tuned Mass Dampers 

matches close to the fundamental mode of 

the structure. Due to this reason mass of the 

Tuned mass dampers is fixed close to 5% of 

the structural mass.  

2. For Symmetrical Buildings, using of 

Tuned mass dampers in the form of steel 

dampers, the amplitude of vibration could be 

brought down by 51% (page 50).  

3. Similarly for un-symmetrical buildings, 

the value of the amplitude of vibration could 

be brought down by 49% (page 58) using 

steel dampers. 

 4. Similarly for symmetrical Buildings, the 

value of the base shear is brought down by 

56% (page 45 & 46) using steel dampers.  

5. For un-symmetrical Buildings, the value 

of the base shear is brought down by 42% 

(page 54) using steel dampers. 
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