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Abstract
In present day structure as well as literature often contains and deals with the undesirable forces caused due to severe earthquake
or even by wind, which may cause unpleasant motion which straight away leads to catrascopic failure of the structure in different
modes of failure, it’s essential that vibration analysis to be carried out with necessary modification to eliminate vibration Or at
least to reduce it as much as possible, the seismic reposes can be attenuated by reducing either the excitation or the response of
structure to the excitation, so in present paper an finite element software used for the computational technique to obtain
approximate solution by representing physical domain problem with finite element my means of meshing which gives insight
details & proposal related to seismic control device with other lateral load resisting system such as shear wall by accounting the
effect of masonry infill which has been usually neglected during conventional design practice to protect high rise structural

system from earthquake damage.
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1. INTRODUCTION

Current day practice in severe earthquake prone zones uses
several modern retrofitting techniques to strengthen the
existing structure, in which most popular is conventional
approach (Column jacketing, adding steel bracing, adding
new shear wall, etc..), By base isolation technique (Friction
Pendulum bearing ,HRD, LRD), By passive energy
dissipation device control device (TMD).

It’s a most challenging task that to retrofit existing building
where structural engineer face lot of problem in order to
maintain heritage & architectural value of the structure,
which increases the complexity in retrofitting work, since
there no particular cookbook available. With several
people’s effort, now we are able to do very fast linear and
nonlinear analysis by the foundation laid down great
scholars namely Galerkin, Rayleigh, Bathe, Clough and
Ritz. There are several step involved in finite element
modeling such as preprocessing, post processing &
structural engineer should possess sound knowledge related
to these steps in modeling stage otherwise. It will be just
“garbage in” “garbage out” to the finite element tool which
we are using in present day.

1.1 Seismic Damper

Damper can place in structure similar to bracing and acts as
a hydraulic shock absorber in vehicles
Types of Damper:

1)  Viscous Damper

2)  Friction Damper

3) Yielding Damper

Viscous Damper: This one of the passive control devices,
which adds supplementary damping to the structure, to
reduce part of lateral load induced, consisting pipe and
piston filled with viscous fluid& this arrangement will be
placed diagonally like a bracing in between two adjacent
columns.

Friction Damper: Friction damper has developed by pall
and marsh in 1982 which resembles like X bracing in frame,
It consist of steel plates specially treated and clamped
together with high strength bolts to develop breaking style
friction that sow down the motion of vibrating building and
dissipate energy. Further this friction damper checked for
slippage under lateral loads, again friction damper is slightly
modified with copper pads impregnated with graphite in
steel casing.

1.2 Diagonal Strut Width

The effect of infill in structure is accounted in the present
study by stimulating infill wall as diagonal strut .Thickness
of strut will be equal to thickness of wall, where as in case
of width, we adopted well know formula given by Stafford
smith (1966). Following parameters are essential in
calculation of width those are Elastic modulus of the infill &
concrete, moment of inertia of frame, length of infill panel,
and height of infill panel.

1.3 Objective

> To check feasibility of controlled structure with respect
to TMD & shear wall structure.
>  To study effect of infill in the structure.
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» To study the effect of structural responses such as

lateral

displacement,

story drift, story shear,

overturning moment.

2. BUILDING DESCRIPTION

Structure
Story height
No Story
Beam
Column
Slab

: OMRF

:3m

:G+4

1 200X600mm

: 200X600; 200X750mm
: 150mm

Grade of concrete: M25

Grade of steel
Soil type
Seismic Zones

1 Fe 415
: Soft, Medium, Hard
S ULV, V

3. MODELING AND ANALYSIS

Following models are used in the present study, in the below
figures & TMD structure is modeled using link element in

roof top level.

Model 1: Controlled structure

Model 2: Corner shear wall structure
Model 3: Peripheral shear wall structure
Model 4: Diagonal strut in filed structure
Model 5: Tuned mass damper structure

Fig 1: Plan of Controlled Structure.

Fig 2: Plan of Corner Shear Wall Structure.

Fig 3: Plan of Peripheral Shear Wall Structure.
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Fig 4: Elevation View of Diagonal Strut Model.

4. RESULTS

4.1 Lateral Displacement
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Fig 6: Lateral Displacement (mm) of Controlled Structure in Fig 9: Lateral Displacement (mm) of Peripheral Shear Wall
Soft Soil Condition. Structure in Hard Soil Condition.
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Fig 7: Lateral Displacement (mm) of Corner Shear Wall Fig 10: Lateral Displacement (mm) of Peripheral Shear
Structure in Hard Soil Condition. Wall Structure in Soft Soil Condition.
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Fig 8: Lateral Displacement (mm) of Corner Shear Wall Fig 11: Lateral Displacement (mm) of Infill Wall Structure
Structure in Soft Soil Condition. in Hard Soil Condition.
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Fig 12: Lateral Displacement (mm) of Infill Wall Structure Fig 15: Comparison of Lateral Displacement (mm) in Zone
in Soft Soil Condition. 2 Hard Soil Condition.
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Fig 13: Lateral Displacement (mm) of TMD Structure in Fig 16: Comparison of Lateral Displacement (mm) in Zone
Hard Soil Condition. 5 Soft Soil Condition.
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Fig 17: Comparison of Story Drift of in Zone 2 Hard Soil
Condition.
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Fig 18: Comparison of Story Drift of in Zone 5 Soft Soil

Condition.
4.3 Story Shear
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Fig 19: Comparison of Story Shear (kN) in Zone 2 Hard
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Fig 20: Comparison of Story Shear (kN) in Zone 5 Soft Soil

Condition.

5. CONCLUSION

Innovative strategies driven towards improving the
structural response, so study reported in the present paper is
concerned with reduction of seismic response using tuned
mass damper, shear wall structure by accounting effect of
infill underseismic loading based on IS 1893-2002 as a main

emphasis.

It is clearly visible from above graph that propped
TMD is quite effective in all seismic prone zones in
critical soft soil condition and dual combination of
will be more effective to resist lateral loads&also
its quite economical in cost with compare to shear
walled structure. Hence, seismic protection has
been validated by excellent performance of
building fitted with TMD.

It can be expected that TMD application approach
will be applied to renovation & retrofitting work,
Since past research clearly illustrates that addition
of extra stiffness to the structure will result in
decrease in the model time period& other seismic
response, even it stands true in the present study
with the introduction of shear wall& TMD.

The response of large lateral displacement
encountered by flexural structure can be mitigated
if we consider infill effect. The account of infill
reduces the lateral displacement, story drift values
compared to bare Frame structure & its follows in
the order of bare frame, TMD without infill frame,
infill frame structure, and TMD structure with
infill, shear wall structure.

From equivalent static analysis it can be concluded
that, the type of soil and zone in which structure is
located influences story shear values, for soft soil
zone 5 will be more compared to hard soil zone
2.with introduction of shear wall story shear and
base shear value will be increases since seismic
weight is directly proportional to dead weight of
structure, whereas with the introduction of TMD
story shear value decreased drastically.
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