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effects of which are devastating causing severe damage to human life, property, wealth and animals .Many
measures can be taken to build infrastructure which are Earthquake resistant. Now-a-days theories have been
proposed which are being practiced to design structures/buildings that are Earthquake resistant. One such theory
is “Non-Linear Time History Analysis”. Through Non-Linear Time History Analysis, we will be able to
anticipate Earthquake forces that a building may be subjected to. But knowing the forces will not make the
building safe, the buildings have to be designed and built such that they can resist those forces. In addition to the
design methodology, Mechanical equipment’s are invented which when installed in a building can reduce the
effects of the Earthquake of a building. One such equipment is “Damping System” generally called “Dampers”.
In this thesis, it is studied that Non direct seismic appraisal is a decent apparatus in helping us to anticipate the
seismic limit. Numerous gadgets are utilized to enhance the seismic limit of the structures. So as to decrease the
negative effects of quakes, various types of defensive framework have been received in the structures around the
world. Position of liquid gooey damper is one of the methods in which it assimilates the stun vibrations of the
building which causes harm. The effect of damper on the seismic response of the RC structures is analyzed in
this. Little thought has been paid to surveying the effect of the number and game plan of dampers on the dynamic
response . unequal model are differentiated and without dampers are broke down in high seismic zone(V) in
business programming with ETABS 9.7.4 Time History examination is finished to inspect the effect of damper on
the day and age, base shear and accelerating in RC structures.

keywords: asymmetric models, dampers , ETABS, time period, base shear, acceleration spectrum etc,.
INTRODUCTION

Earthquakes are natural phenomena, which cause the ground to shake. The earth’s interior is hot and in a molten
state. As the lava comes to the surface, it cools and new land is formed. The lands so formed have to continuously
keep drifting to allow new material to surface. According to the theory of plate tectonics, the entire surface of the
earth can be considered to be like several plates, constantly on the move. These plates brush against each other or
collide at their boundaries giving rise to earthquakes. Therefore regions close to the plate boundary are highly
seismic and regions further from the boundaries exhibit less seismicity. Earthquakes may also be caused by other
actions such as underground explosions. The study of why and where earthquakes occur comes under geology. An
important characteristic of earthquake loading is the uncertainty associated with its amplitude, duration, and
frequency content. Structures are normally designed to withstand gravity loads acting vertically with adequate factor
of safety. Therefore the lateral loads arising due to horizontal earthquake ground motion can cause severe damage

unless special provisions are made to resist them the third characteristic of earthquake ground motion is that it is
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cyclic and induces reversal of stresses. Therefore axially loaded members may have to resist both tension and
compression while beam cross-sections will have to resist both positive and negative bending moments.

The main aim of all kinds of structural system in a building is to transfer the gravity load effectively and thus assure
safety of the structure. Apart from these vertical loads, structure is also subjected to lateral loads which can develop
high stress which will cause, sway of the structure.

DAMPERS

In seismic structures upgrading, one of the lateral force reduction caused by the earthquake is use of dampers.
During an earthquake, high energy is applied to the structure. This energy is applied in two types of kinetic and
potential (strain) to structure and it is absorbed or amortized. If structure is free of damping, its vibration will be
continuously, but due to the material damping, vibration is reduced. Input energy caused by earthquake to structure

is presented in the following equation:
E =Ex+ Es+ Eq + Eq (1)

In this equation, E is earthquake input energy, Ex is kinetic energy, E; is reversible strain energy in the elastic range
and Ej is the amount of wasted energy due to inelastic deformation and Eq is the amount of amortized energy by
additional damper.

TYPES OF DAMPERS

Friction Dampers

In this type of damper, seismic energy is spent in overcoming friction in the contact surfaces.
Among other features of these dampers can be classified as avoiding fatigue in served load and
their performance independent to loading velocity and ambient temperature. These dampers are
installed in parallel to bracing.

The effect of using friction dampers on structure capacity curve
Rotational friction dampers are shown. Because of very simple behavior and easy to install and make, this type of

damper is converted to one the most common types of friction dampers.

Using rotational friction dampers in retrofitting
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PVD Damper

It is another type of friction damper and due to ease to installation is one of the most widely used dampers in
structures.PVD damper can be used to create necessary damping for flexible structures, such as bending steel frame
or to provide effective damping to relative stiffness of structures.PVD damper is designed to installation where
displacement can generate necessary damping such as installation of metal skeleton brace or concrete moment
frame.

]

The place of PVD damping installation

*

Pall Friction Damper
Another type of friction damper is Pall friction damper. This damper includes a bracing and some steel plate with

friction screws. And they should be installed in the middle of bracing. Steel sheets are connected to each other by
high strength bolts and they have a slip by a certain force, to each other.

Using Pall friction dampers
Metallic Dampers
In this damper, transferred energy to the structure is spent to submission and non-linear behavior in used element in
damper. In these dampers, metal inelastic deformation is used such as for formability metals such as steel and lead
for energy dissipation. In all conventional structures, energy dissipation is based on deformation of steel members
after the submission.

Samples of metallic dampers
Lead Injection Damper
This damper is made of a two-chamber cylinder, piston and lead inside piston. And by piston moving during
earthquake, lead moves from larger chamber to smaller chamber.
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Shaik Kamal Mohammed Azam, Vinod Hosur The dual structural system consisting of special moment resisting

frame (SMRF) and concrete shear wall has better seismic performance due to improved lateral stiffness and lateral

strength. A well designed system of shear walls in a building frame improves its seismic performance significantly.

The configurations of RC moment resisting framed building structure with different arrangements of shear walls are

considered for evaluation of seismic performance, so as to arrive at the suitable arrangement of shear wall in the

structural framing system for better seismic resistance. A comparison of structural behaviour in terms of strength,

stiffness and damping characteristics is done by arranging shear walls at different locations/configurations in the

structural framing system. The elastic (response spectrum analysis) as well as in-elastic (nonlinear static pushover

analysis) analyses are carried out for the evaluation of seismic performance. The results of the study indicate that the

provision of shear walls symmetrically in the outermost moment resisting frames of the building and preferably

interconnected in mutually perpendicular directions forming a core will lead to better seismic performance.

MODELING DETAILS
Basic parameters considered for the analysis are

TYPES OF ANALYSIS ON STRUCTURE

1
2.
3.
4

© % N o

Utility of building
Number of stories
Shape of building
Geometric details

a. Ground floor

b. floor to floor height
Material details

a. Concrete Grade

b. All Steel Grades

c. Bearing Capacity of Soil
Type Of Construction
Column
Beams
Slab

Types of loads acting on the structure are:

Dead loads
Imposed loads
Wind loads
Snow loads
Earthquake loads
Special loads
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METHODLOGY

: Apartment building
1 G+25
: asymmetric building

:3.3m

:3m

: M40 (COLUMNS AND BEAMS)
: HYSD reinforcement of Grade Fe415
: 200 KN/m?
: R.C.C FRAMED structure
0.45m X 0.45 m,
0.45m X 0.30m,
0.150m
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MODELING DETAILS

MODEL 1: BUILDING WITHOUT DAMPERS

Drift in X direction

RESULTS AND ANALYSIS

Story Load Drift X in with dampers | Drift X in without dampers
STORY26 DEAD 0.00024 0.00019
STORY26 LIVE 9 2E-05 0.00002
STORY26 EQX 0.00305 0.00278
STORY26 EQY 0.0015 0.00117
STORY26 WINDX 0 1]
STORY26 WINDY 0 a
STORY26 FF 4 6E-05 0.00001

TH SE-06 3E-06
5 DEAD 0.00022 0.00024
5 LIVE 8 9E-05 13E-05
5 EQX 0.00306 0.00327
3 EQY 000148 0.00119
3 WINDX 0 a
3 WINDY 0 a
5 FF 4 5E-05 6E-06
STORY2S TH SE-06 3E-06
STORY24 DEAD 0.00022 0.00027
STORY24 LIVE 8 9E-05 1.1E-05
STORY24 EQX 0.00312 0.00384
STORY24 EQY 0.00149 0.00127
STORY24 WINDX 0 a
STORY24 WINDY 0 a
STORY24 FF 4.5E-05 3E-06
STORY24 TH SE-06 4E-06
STORY23 DEAD 0.00021 0.00031
STORY23 LIVE 8 9E-05 0.00001
STORY23 EQX 000318 0.00442
STORY23 EQY 0.0015 0.00134
STORY¥23 WINDX [ a
STORY¥23 WINDY [ a
STORY23 FF 4 4E-05 3E-06
STORY23 TH SE-06 4E-06

DRIFT IN Y DIRECTION

ISSN NO

Story Toad Drift ¥ with dampers | Drft ¥ without dampers
TOR ¥2 TEAD 000043 000027
TOR Y2 1TVE 2.5E05 0.00001
TOR Y2 EQX 0.00011 0.0001
TOR Y2 EQY 0.00456 0.00356
TOR Y2 TDNDXE [ [
TOR Y2 WINDY
TOR Y2 FF 11E05 SE0G
TOR Y2 TH 4ECE
TOR Y2 DEAD 0.00025
TOR Y2 1TVE 2ECE
TOR Y2 EQK 0_COD0Z
TOR Y2 EQY 0.00353
TOR Y2 WTNDR o
TOR¥2 IO o
TOR Y2 FE TEGS
TOR Y2 TH IE0S
TOR Y2 DEAD 0.00053
TOR Y24 ITvE 0
TOR Y24 EOX ]
TOR ¥24 EQY 000484
TOR Y24 WINDR )
TOF¥24 WINDY )
TOR Y24 FF )
TOR Y24 TH SECE

O Y23 DEAD 0.00056
CR¥23 iTvE o

STORY23 EQX 1ECG
TORY23 EQY 0.00535
TOR Y23 WINDR o
TOR Y23 WINDY o
TOR Y25 FE 0

OR¥23 TH SEGS
OR Y22 DEAD 00004
"OR Y22 ITE (]
"OR ¥22 EOX ]
OR Y22 EQY 000587
TOR Y22 WINDR )
OF. WINDY )
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Lateral forces (P)

tore Load Loc Tateral forces (P) im wifln Tateral forces (P) withont
> dampers dampers
STOR Y26 | DEAD | Botem T545.62 6502.45
1488 1488
o o
o o
] o
[] []
Taq L}
o o
o o
150012 15818.0
2576 2576
T T
o o
o o 50000
o )
1488 1388 £5000
o o 20000
o gt -
22636.9 207284 35000 _:I,'—a :FI.;BS.
G364 Frrey 30000 {7} Inwiln
EQX (] o damipars
STOR Y24 | EQY Bottom, ] T 25000
STOR¥24 | WDvDX | Botem [ [
STOF.¥24 | WDiDY | Bottem © [ 20000 w [3iral fwoas
STOR.¥24 FF Bottom 333 3331 15000 (P withaut
2 TH Bottom o dammars
STOR Y24 NIAT 1
TH MW | Botem [ 2030 I
Botom 01825 5000 M [
Bot I I | NN | I | N
Botiom o o a M | 1 | I
gﬁz g g nh—tn}tn}tn}tnh—tnh—t
Forom S 5 e R - Rl =l =
Bottem 2576 2576 = = = = = =
Bottom o o
STORY23 | TH MD¥| Eottom o
STOFY22 | DEAD | Bomom 545473
Bottom 7440
Eotiom T
Eotiom T
Eomnom o
Bottom o
Eotiom 5720
- TH .
sToRY22 [ P | Bottom o
STORY22 | TH MIN | Bottom o
STOF¥21 | DEAD | Botom 41456.7
STORYZ1 | LIVE | Bomom 5528
STORY21 EQX Bottom o
STORY21 EQY Bottom o
STOFRY21 | WINDX | Botom T
STORY21 WINDY | Bottom o
STOFR¥21 FE Eotiom EEr
- TH
STORY21 | ,1u | Bottom o o
STORY21 | TH MIN| Bottom o o
Shear force in x direction
Theax Teree (VA = Thear Terse (U] marbent
Trirh dampers Hampers
==
T
Q
-1000
000
==000
=400
i _
o =S000
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=z ~S000
o
)
= 000
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Shear Force In Y Direction

shear force
V¥ im il shear force (VY) in without
Load Loc dampers dampers
DEAD Bottem =5 =8
ITVE Eottom o )
EGXE Eottem o )
EQ Botem —Tas —Tas
WD | Bottom ] [
WMDY | Bottom o o
FE Eottom o )
TH MAX | Bottom ] ) 0
e | Betrom Toe e G AAMLLLL BARAR AR RAALE OB RLALE WA ALELM AR RAAL
DEAD Bottem ] = =1 = o = o = oo =
ITVE Eottom o ) g E E E E
e a— ey B s =500 & & i
EQT Bottom -1488 SELT] =1 =1 =1 =
TWINDX | Bottom [+] [+] -1000
WDDY | Bottom o )
FE Eottom o )
TH MAX | Bottom ] o) -1500
TH MDY | Bottom 57 -1.53
DEAD Eottom 144 “144 2000
LTVE Bottom o o mshaar fwos
G Eottem ] ) P
EQw otrom 2252 2 -2500 (V') in
wioe | Botom = ° withaut
DY ottom. o )
Fr rom o o -3000 dampars
TH MAX | Bottom ] )
TH MDY | Bottom —5.63 204
DEAD Bomom -152 -152 -3500
LTVE Eottem ] )
EQ Bomem o o -
EQ otrom. 257 2875 4000
TR ortom. o )
s ey ottom ) o -£500
FE ortom. o )
TH WMAX | Bottom ] )
THMDY | Bottem 87 275 -3000
DEAD Eottem 240 240
STORY22 IIVE Eottom (]
STORY22 EQX Eottom o
STORY. EQY Bottom -3720
STORY WINDX | Bortom 1]
STORY22 WINDY | Bottom (]
STORY22 FE Eottom (]
STOR.¥22 THMAX | Bottom [ [']
STORY22 THMDY | Bottom -5.08 -3.46
STORY21 DEAD Bottom -2BE 288
STORY21 IIVE Eottom o (]
STORY21 EQH Eottom o (]
STORY2L EQW Eottom 4464 4464
STORY21 WINDX | Bottom o o
STORY21 WINDY | Borom o ]
STORY21 FE Eottom () (]
STORY21 THMAX | Bottom o (]
STORY21 THMDIN | Bottom -T.26 .17
. . .
Building Torsion
story Load Loc building Torvion(T) with dampas | Buildin g torsion (T)
STORY2S DEAD | Bottom -120 -120
STORY2S ILIVE Eottom ['] [']
STORY2S EQXH Bottom 14202.6 12343.5
STORY2S EQY Eottom -T403.4 03525
STORY2S | WINDXE | Eottom o o
STORY2S | WINDY | Bottom ] ]
STORY28 FF Eottom o o
STORY2S | THMAX | Eottom o o
STORY2§ | TH MIN | Eottom -1.206 -0.668
STORY21S DEAD | Bottom -240 -240
STORY23 LIVE Eottom o o
Eottom 20030.5 24740.2
Eottom -14362 -LB&43
Eottom o o
Eottom o o
Eottom ] ] 100000
EBottom [ [
STORY25 | TH MIN | Eottom -3.371 -1.382 000
STORY24 DEAD | Bottom 380 360
STORY24 LIVE Bottom o o
STORY24 | EQX | Bottem 434338 3T000.8 50000
STORY24 EQY Bottom -21E654 -2B087
STORY24 | WINDX | Bottom [} [ X000
STORY24 | WINDY | Eottom o o
STORY24 FF Eottom ['] [']
STORY24 | THMAX | Eottom o o 20000
STORY24 | TH MIM | Eottom -5.813 -2.037
STORY23 | DEAD |Eomem =850 =850 0
STORY213 LIVE Eottom o o
STOR.Y23 EQX | Botem 5T516.3 40104.8 20000
STORY213 EQY Eottom -10168 37670
STORY23 | WINDX | Eottom o o 0000
STORY213 | WINDY | Eottom o O
STOR.Y23 FF Eottom o o
STOR Y23 | THLAX | Eottem () () -50000
STORY23 | TH MIN | Eottom -8.6498 -2.622
STORY22 DEAD | Bottom 600 600 -S0000
STOR¥22 ILIVE Eottom 1] 1]
STORY22 EQX |Bomom
STOR Y22 EQY otem
STORY22 | WINDX | Bottom
STORY22 | WINDY | Bottom A
STOR Y22 T ottom
STOR Y22 | THMACK | Bottom,
STOR Y22 | TH LIOT | Bottom
STORY21 | DEAD | Bottom
ETOR Y21 TIE | Bottom
STOR Y21 EQX | Bottom
STORYZ21 EQY |Bomom
STOR Y21 | WINDX | Bottom
STORYZ1 | WONDY | Bottem
ETOR Y21 FE Eottom
STOR Y21 | TH LAY | Bottom
STOR Y21 | TH L0: | Bottom.
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Building moment in X direction
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Building moment
DO i with Euildingmoment (D0
story Load Loc dampery without dampers
STORY2E | DEAD Bottom 106180
STORY26 |LTVE Eormeom 20832
STORY Eomom )
STORY2 Bottom 2352
STORY26 | WhnDx Eormeom o
STORY26 | WINDY Bottom ©
STORY26 | FF Eottom GESTS
STORY26 | THMAX | Botiom 3.27
STORY26 | THIMDN Bottom
STORY25 | DEAD Eorom
STORY LTVE Bottom
STORY2s | EQx Eottom
STORY Bottom
Eottom
Bottom 500000
EBottom
Eottom 500000 = Sulding
STORY24 | DEAD Bottom mamant {MX)
STORY24 |LTVE Eormeom 00000 Wil
STORY24 | EQx Bottom © dampars
STORY24 | EQY Eottom 13302
STOR Y24 | wheDx Eoticm o 300000
STORY24 | WINDY Bottom o ' -
STORY23 | FF Bottom 31248 200000 = Sunang
STOF Y24 | THIAY | Bowem 12.013 mameant {MX)
STORY24 | TH MMM Bottom [7] 100000 I without
STORY25 | DEAD Eorom 58B177 dampers
STORY23 | LTVE Bottom 83328 " ' | I o | A I L
STORY23 | EQx Eottom o 0
STORY23 | EQY Eottom 23330 - - - - -
STORY23 | winNDx EBottom ] Eg EgTEgTEgTEg@TER"
STORY23 | wonDY Eorom ) o o o o = o
STORY23 |FF Bottom
STORY25 | THMAXN | Bottom
TEL MDD Eorttoan
DEAD» Botboam
LIVE Botboam
EgrT Eotroam [
o Bottom 33480
WO Botboam o
DD Ecticm [7)
FFE Botboa B0
TE WIAST Bottom ©.615
TEL MDD Eorttoan L]
DEAT» Bottoan E302 40 583130
IIVE Eotroam 124002 124002
BT Bottom [ [
= Eiottom ET-T ) a6872
DT Eorttoan L] o
WY Botboam o o
FE Eottom 62456 62456
TEL MIAST Eorttoan T5.222 43.127
TEI XITT [+] o
Building moment in Y direction
Building moment (AWIY] in Euildingmoment ALY}
Story Load Loc with dampers without dampers
STOR Y26 | DEAD Bottom DEE2E.4
STORY ITVE Bottom 20832
STORY. EQ Eomem o
STORY EQY Bottom 2332
STOR Y26 | WINDX Eomem o
STORY26 | woeDw Bottem o
STORY26 | FF Bottom 10416
STOR Y26 | THMAX | EBomem 1804
Bottom o
Bottom 163801
Eomom 41664
Bottem o
Bottom 5656
Eottom o o
Bottem o o
Eomom 20832 20832
Bottem 10.301 5. 808 o S
Eotiers — 2 *}-—: o= =—-—H=—1HE—I—
Eotcm 518672 26001 LEFEsProFESsEHES b 5
Bottem £2456 £2456 100000 5
= a8 d =Suldng
Bottom o ) .
Bottom 13302 13352 =200000 rqj‘riﬂ‘“
Eottom o o ER—
Eottom o o 300000
Eottom 31248 31248
Bottem 21202 12.013 00000
Eottom o )
Eoticm 425584 SEBLTT mSulldimg
Eoticam 53328 53328 -300000 maman
Bottom o o (M)
Eoticm 22320 22320 -500000 withaul
Eomem o o dampars
Eottom o o 700000
Bottom 1864 1664
Eomem 35857 20.348 550090
Bottem o o
STORY¥22 | DEAD Eottom 532340 485582
STOR.¥22 |LIVE Eottom 104160 104160
STOR¥22 | EQX Eottom [ [
STORY22 |EQY Bottom 33480 53480
STOR.¥22 | WINDX Botiom ) [
STORY22 | WDiDY Bottom
STORY¥22 | FF Eottom
STORY22 | THMAX | Bottom
STOR¥22 | TH MDY Eottom
STORY¥21 | DEAD Eottom
STORY¥21 |LIVE Eottom
STORY¥21 |EQX Eottom o [
STORY21 |EQY Eottom 46872 46872
STOR Y21 | WINDX Eottom [ [
STOR Y21 | WINDY Bottom 5] [
STOR.¥21 |FF Botiom 62406 62406
STOR Y21 | THMAN | Bottom 75.0232 43.127
STORY¥21 | TH MDY Bottom o o
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TIME PERIOD
time perjod
storey height of building time period (sec)
storsy 26 8.3 0.104
storay 23 733 0.104
storey 24 725 0.103
storey 23 69.5 0.103
storey 22 66.3 0.103
storsy 21 63.5 0.102
storey 20 60.5 0.102
storey 19 51.5 0.102
storsy 18 54.5 0.101
storey 17 515 0.101
storey 16 48.5 0.100
storey 13 433 0.100
storey 14 425 0.099
storey 13 395 0.099
storey 12 36.5 0.098 time period (Sec)
storsy 11 33.3 0.088 04120
storey 10 30.5 0.097 0100
storey 09 275 0.096
storsy 08 245 0.095 0080
storey 07 213 0.094 0.080
0.040
storey 06 18.5 0.093 0020 mtime period (sec)
storey 03 155 0.092 0.000
storey 04 12.5 0.001 O w N O D@ O D oo o od
storey 03 95 0.089 PO SO i S
pggpprapppopppepp
storey 02 6.3 0.086 22222222028
R R e R e BT B BB B W
storey 01 35 0.082 ]
BASE SHEAR
storey ACCELERATION SPECTRUM BASE SHEAR
storey 26 0.003 345.8806
storey 25 0.003 345.8683
storey 24 0.003 344.8181
storey 23 0.003 343.727
storey 22 0.003 3425913
storey 21 0.003 3414073
storey 20 0.003 340.1703
storey 19 0.003 338.8753
storey 18 0.003 337.5161
storey17 0.003 336.0859
storey 16 0.003 3345765
storey 15 0.002 3329781
storey 14 0.002 331.278
storey 13 0.002 3204652 base Shear
storey 12 0.002 327.5192
storey 11 0.002 3254192 400
storey 10 0.002 323.1374 ggg
storey 09 0.002 3206378 250
storey 08 0.002 317.872 200
storey 07 0.002 314.7731 188
storey 06 0.002 3112452 50 ® base shear
storey 05 0.002 307.1423 0
storey 04 0.002 302.2268 RO
storey 03 0.002 296.0697 @;\ @‘\ @\\ &\\ @\ @4\ @\\ @% & @ @‘\ & @
storey 02 0.002 287.7618 FEPLFPLPEIIFP LIPS
storey 01 0.002 2747071
CONCLUSIONS

Upon the results of investigations the following conclusions were made:

#+ The drift values in the X and Y direction shows higher values of the structure without dampers, the
displacement of story with dampers was reduced, it shows that the structure with dampers can be used for
high rise buildings in the high seismic zone.

Lateral displacements due to earthquake forces reduce by providing friction dampers.

Storey drift also reduces thus shear resistance of the building increases.

Base shear of the building increases by providing friction dampers.

-+ &

The effectiveness of friction dampers in controlling lateral displacements storey drifts due to earthquake

force is observed in response spectrum analysis.
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% From above results it is clear that by adding friction dampers in a building response of a structure get
reduced by significant amount.

# The results of this investigation show that, the response of structure can be dramatically reduced by using
friction damper without increasing the stiffness of the structure.

#+ Friction dampers are unique in combating the wind forces, for its friction material, whereas other dampers
are suitable mostly for earthquake forces only.

The performance of friction damper devices is much better for the tall buildings with slender design.

=

From the above tables it is evident that when the story height goes on increasing the Base Shear increases

and also when we provide Friction Dampers, the Base Shear increases.

REFERANCES

1) Shaik Kamal Mohammed Azam, Vinod Hosur, “Seismic Performance Evaluation of Multistoried RC Framed
Buildings with Shear Wall”, International Journal of Scientific & Engineering Research, Volume 4, Issue 1,
January 2013.

2) C.V.R Murthy, Rupen Goswami, A.R.Vijaynarayanan, Vipul V. Mehta, “Some Concepts in Earthquake
Behaviour of Buildings”, Gujrat State Disaster Management Authority, Government of Gujrat.

3) Pankaj Agarwal and Manish Shrikhande, “Earthquake Resistant Design of Structures” (PHI Learning Private
Limited, New Delhi, India).

4) Dr. Vinod Hosur, “Earthquake Resistant Design of Building Structures” (Wiley India Pvt. Ltd, New Delhi,
India).

5) Bryan Stafford Smith, Alex Coull, “Tall Building Structures Analysis and Design” (John Wiley and Sons, Inc).

6) ASCE (1982). “State-of-the-Art Report on Finite Element Analysis of Reinforced Concrete”, ASCE Special
Publication, New York, N.Y., U.S.A. 3. Can Balkaya and Schnobrich W.C (1993) “Nonlinear 3D Behavior of
Shear-Wall Dominant RC Building Structures”, Journal of Structural Engineering and Mechanics. Vol 1: No.1,
pp 1-16.

7) P.P.Chandurkar, Dr.P.S.Pajgade, “Seismic analysis of RCC Building with and without shear wall”. IJMER,
Vol.3, Issue 3, May-june 2013, pp-1805-1810, 2013.

Volume 8, Issue XII, DECEMBER/2018 Page No: 5252



