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Many vibration-control measures like passive, active, semi-active and hybrid vibration control methods have been developed.
Passive vibration control keeps the building to remain essentially elastic during large earthquakes and has fundamental frequency

control system.

ABSTRACT

lower than both its fixed base frequency and the dominant frequencies of ground motion. Base isolation is a passive vibration

The results of the free vibration analysis like time period, frequency, mode shape and modal mass participating ratios of the
framed structure were found out. From modal analysis the first mode time period of fixed base building is found to be 0.56 sec
whereas the first mode period of isolated building is found to be 3.11s (approximately 6 times the fixed-base period!). This value is

away from the dominant spectral period range of design earthquake. Forced vibration analysis (non-linear time history analysis)
was done to determine the response of framed structures and to find out the vibration control efficiency of framed structures

using lead rubber bearing.

KEYWORDS

earthquake.

Passive vibration control, Time history analysis, interstorey drift, yielded stiffness, Design basis

I. INTRODUCTION

For seismic plan of building structures, the customary strategy, i.e.,
reinforcing the firmness, quality, and pliability of the structures,
has been in like manner use for quite a while. In this manner, the
measurements of basic individuals and the utilization of material
are relied upon to be expanded, which prompts to higher cost of
the structures and in addition bigger seismic reactions because of
bigger solidness of the structures. In this way, the productivity of
the customary technique is obliged. To beat these burdens related
with the conventional technique, numerous vibration-control
measures, called basic control, have been examined and surprising
advances in this regard have been made over late years. Auxiliary
Control is a differing field of study. Basic Control is the one of the
territories of momentum research intends to decrease auxiliary
vibrations amid stacking, for example, seismic tremors and solid
winds.

As far as various vibration retention strategies, basic control can be
ordered into dynamic control, uninvolved control, half and half
control, semi-dynamic control etc. The detached control is more
contemplated and connected to the current structures than the
others. Base seclusion is an aloof vibration control framework that
does not require any outer power hotspot for its operation and
uses the movement of the structure to build up the control
strengths.

Execution of base segregated structures in various parts of the
world amid quakes in the current past set up that the base
disengagement innovation is a suitable contrasting option to
ordinary tremor safe outline of medium-ascent structures.

The use of this innovation may keep the working to remain
basically versatile and subsequently guarantee security amid vast
seismic tremors. Since a base-secluded structure has key
recurrence lower than both its settled base recurrence and the
prevailing frequencies of ground movement, the principal method
of vibration of segregated structure includes misshapening just in
the confinement framework while superstructure remains
practically unbending.

Along these lines, the detachment turns into an appealing
methodology where insurance of costly touchy types of gear and
inner non-basic parts is required.

Il. BASEISOLATION

+ Conceptof baseisolation

Seismic base separation of structures, for example, multi-story
structures, atomic reactors, scaffolds, and fluid stockpiling tanks
are intended to protect auxiliary trustworthiness and to forestall
harm to the tenants and harm to the substance by decreasing the
quake incited strengths and misshapenings in the super-structure.
This is a kind of latent vibration control. The execution of these
frameworks relies on upon two principle qualities:

(1) The limit of moving the framework key recurrence to a lower
esteem, which is well remote from the recurrence band of most
basic seismic tremor ground movements.

(2) The vitality dissemination of the isolator.

» Types of Bearings:

Following types of bearings are available as per literature as per
their materials:

a) Flexible Columns.

b) Rocking Balls.

Springs.

Rubbers.

Other materials than rubber.
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Rubbers are further divided into four categories,
I. RubberBearing

Il. Steellaminated rubber bearing (RB).

lll. Lead rubber Bearing (LRB).

IV. High damping rubber bearing (HDRB).

11l. CONNECTION SIMULATION
Tremor recreation applies a genuine or reproduced vibrational
contribution to a structure that has the basic elements of a genuine
seismic occasion. Seismic tremor recreations are for the most part
performed to concentrate the impacts of quakes on man-made
designed structures, or on characteristic components which may
display a danger amid a seismic tremor.
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Fig 1 Earthquake Simulation

Dynamic examinations on building and non-building structures
might be physical — as with shake-table testing — or virtual (in light
of PC reproduction). In all cases, to check a structure's normal
seismic execution, analysts want to manage purported 'ongoing
histories' however the last can't be "genuine" for a speculative
quake determined by either a construction law or by some specific
research necessities.

Fig 2 Earthquake Computer Simulation

. MODAL ANALYSIS

Modular examination is the investigation of the dynamic
properties of structures under vibration excitation. In basic
building, modular investigation utilizes the general mass and
firmness of a structure to locate the different periods at which it
will normally reverberate. An ordinary method of a wavering
framework is an example of movement in which all parts of the
framework move sinusoidally with a similar recurrence and with a
settled stage connection.

Eigenvector investigation decides the undamped free vibration
mode shapes and frequencies of the framework. These common
modes give a great understanding into the conduct of the
structure.

Ritz vector investigation looks to discover modes that are
energized by a specific stacking. Ritz vectors can give a superior
premise than do eigenvectors when utilized for reaction range or
time-history examinations that depend on modular superposition.
In this manner, modular investigation is finished by taking after
strategies,

1. Eigenvector analysis
2. Ritz vector analysis

Il. CONCLUSION

From the modal analysis study natural frequency and the mode
shape of the framed structure is obtained. The determination of
mode shape is essential to analyse the behaviour of the structure
under applied dynamic loading. From the modal analysis of the
Aluminium frame natural frequency, mode shapes and
corresponding modal participating mass ratios are obtained.

The mode shapes for which modal partiapting mass ratios are
maximum taken into consideration. SAP 2000 is very effective tool
to validate the results obtained experimentally. From the modal
analysis first mode time period of fixed base building is found to be
0.56 sec whereas the first mode period of isolated building is
found to be 3.11s. This value is away from the dominant spectral
period range of design earthquake. Similar Shift was also observed
in the higher modes, which shows the effectiveness of base
isolation.

References

1. Mei C. In-plane Vibrations of Classical Planar Frame Structures — an Exact Wave
based Analytical Solution, Journal of Vibration and Control, 16(9), (2010): pp.
1265-1285

2. Jangid R. S. Stochastic response of building frames isolated by lead—rubber
bearings, Structural control and Health Monitoring, 17 (2010):pp. 1-22

3. Murty C.V.R.. Earthquake Tips-Learning Earthquake Design and Construction,
Kanpur, National Information Centre for Earthquake Engineering, 2009

4.

Kang Beom-Soo et al. Dynamic response characteristics of seismic isolation systems
for building structures, Journal of Mechanical Science and Technology, 23 (2009):
pp.2179-2192

Mazza Fabio and Vulcano Alfonso. Nonlinear Response of RC Framed Buildings
with Isolation and Supplemental Damping at the Base Subjected to Near-Fault
Earthquakes, Journal of Earthquake Engineering,, 13(2009): pp. 690-715

Kilar Vojko and Koren David. Seismic behaviour of asymmetric base isolated
structures with various distributions of isolators, Engineering Structures, 31(2009) :
pp.910-921.

Ibrahim R.A. Recent advances in nonlinear passive vibration isolators, Journal of
Sound and Vibration, 314 (2008): pp. 371-452

Providakis C.P. Effect of LRB isolators and supplemental viscous dampers on seismic
isolated buildings under near-fault excitations, 30 (2008) : pp. 1187-1198

PARIPEX - INDIAN JOURNAL OF RESEARCH | 247



	Page 1
	Page 2

