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Abstract - As we know that in the present scenario
buildings with shear walls are gaining more popularity than
buildings without shear wall in earthquake prone areas
mainly under zones IlI, IV and V, Due to its capability to the
resistance during earthquake. In this paper 11 story RCC
building is considered for the seismic analysis which is located
in zone Vis considered for the analysis using Equivalent static
analysis and Response spectrum analysis. Six models are
considered for the analysis out of which one is bare frame
model and remaining five models are structures with shear
wall at various positions is considered. The modeling and
analysis is done using ETABS -2016 software package. An
attempt is made to study and compare the parameters such as
story displacement, story drift and story stiffness by both
equivalent static analysis and response spectrum method.

Key Words: Response Spectrum, equivalent static
method, ETABS, storey drift, storey stiffness and storey
displacement.

1. INTRODUCTION

The major criteria now-a-days in designing RCC structures in
seismic zones is control of lateral displacement resulting
from lateral forces. In this thesis effort has been made to
investigate the effect of Shear Wall position on lateral
displacement and Storey Drift in RCC Frames. Six types of G +
10 structures are considered, out of which one is bare frame
model i.e. without shear wall and for remaining five models
shear wall is considered at various 5 locations. All the 5
models are analyzed both by equivalent static method which
is a linear static analysis and Response spectrum method
which is linear dynamic analysis. And after the analysis,
obtained results are compared with respect to displacement
and storey drift for both methods and then by comparing the
results optimum location of shear wall is determined.

1.1 Objectives

To analyze the multi storied building with shear
wall by Equivalent static method and Response
spectrum method.

To study behavior of the structure under different
location of shear wall.

To study n compar the parameters such as storey
shear, storey displacement and storey drift by
both methods.

e Todetermine the optimum location of the structure.

1.2 Methodology

1) Modeling and analysis of multistoried building without
and with shear wall at various locations by ESA and RSM for
seismic loads.

3) Comparison of results and graph of all models for the
parameters displacement, story drift and stiffness.

3) For above parameters comparison is also done for both
ESA and RSM methods.

4) Optimum location of shear wall with suitable method is
also found.

2. MODELING AND ANALYSIS

For this study, a 11-story building with each story heightas 3
meters is considered and modeled in etabs. The buildings are
assumed to be fixed at the base. The sections of structural
elements considered are rectangular in nature. In this
project including the ground storey each storey heights of
buildings are assumed to be constant. The dimensions of the
building considered along X and Y directions are 13.83m and
24mrespectively. The buildings are modeled using software
ETAB Nonlinear v 9.7.2. Six different models were
considered, out of which one is bare frame model and other
five models includes various positions of shear wall. Models
are studied in zone V comparing lateral displacement story
drift, story stiffness for all models.
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Fig.1: Model 1
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Fig. 2 : Model 2

Fig. 3 : Model 3

Fig. 4 : Model 4

Impact Factor value: 5.181

Fig. 5: Model 5

Fig. 6 : Model 6
3. RESULTS AND DISCUSSION

Results from the analysis are displacement, story drift and
story stiffness which is obtained for all models along both
lateral direction i.e. along X and Y direction and by both
equivalent static analysis and response spectrum analysis
results are obtained

Graphs are developed for a multi storied building of bare
frame model and for models at various position of shear wall
by both the equivalent static analysis and response spectrum
analysis method.

3.1 RESULTS AND GRAPHS BY ESA
3.1.1 Storey Displacement

It is the important factor, when the structure is affected by
seismic forces. It mainly depends on the height of the
structure, tall structures are more flexible for lateral loads.
Displacement values will be higher at the top storey and less
at bottom storey.
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Model having lesser displacement comparably is the model 4
i.e. when shear walls are located in the intermediate position
along X direction as a result resistance to the displacement
offered by the building is more when compared with
remaining all 5 models along X direction.

3.1.2 Story Drift:

Itis nothing but the difference between storey displacements
of one storey with respect to the other storey. As per codes its
value should not exceed the limit of 0.004 of height of the
storey. Its value is usually maximum at mid stories.
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In model 5 location of shear wall is at the extreme end of the
building along X direction, as a result story drift along X
direction is reduced by that model 5 along X direction.

3.1.3 Story Stifness:

The lateral stiffness Ks of a story is generally defined as the
ratio of story shear to story drift.
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Model havinglesser story stiffness comparably is the model 1 offered by the building is more when compared with
i.e.when no shear walls are located, lower the stiffness more remaining all 5 models along X direction.

flexible the structure.
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3.2.2 Story Drift:

Story Drift along X
Model 1
Story 1Case/Cor Drift Story 1Case/Cor Drift Story 1Case/Cor Drift
Storyll  EQX 0.001187 Storyll EQX 0.001275 Storyll EQX 0.001232
Storyl0  EQX 0.001514 Storyl0  EQX 0.001361 Storyl0  EQX 0.001359
Storyd  EQX 0.001766 Sty EQX 0.001437 Sty EQX 0.001472
Story8  EQX 0.001956 Story8  EQX 000148 Story8  EQX 0.001554
Story7  EQX 0.002022 Story7  EQX 0.001467 Story7  EQX 0.001589
Story6  EQX 0.002083 Sty EQX 0.001416 Story6  EQX 0.001578
Story5  EQX 0.002039 Story5  EQX 0.001326 Story5  EQX 0.001512
Storyd  EQX 0.001962 Storyd  EQX 0.001173 Storyd  EQX 0.001381
Story3  EQX 0.001912 Story3  EQX 0.0009% Story3  EQX 0.00117
Story2  EQX 0.00174 Story2  EQX 0.000697 Story2  EQX 0000822
Storyl  EQX 0.002207 Storyl  EQX 0.000348 Storyl  EQX 0.000474
Story 1Case/Cor Drift Story 1Case/Cor Drift Story 1Case/Cor Drift
Storyll EQX 0.001167 Storyll EQX 0.001126 Storyll EQX 0001552
Storyl0  EQX 0.001197 Storyl0  EQX 0.001143 Storyl0  EQX 0.00166
Storyd  EQX 0.001214 Sty EQX 0.001147 Sty EQX 0.001756
Story8  EQX 0.001209 Story8  EQX 0.001131 Story8  EQX 0001821
Story7  EQX 0.001173 Story7  EQX 0.001088 Story7  EQX 0.001835
Storye  EQX 0.001107 Story6  EQX 0.001018 Story6  EQX 0.001793
Story5  EQX 0.002003 Story5  EQX 0.000914 Story5  EQX 0.001679
Storyd  EQX 0.000862 Storyd  EQX 0.000776 Storyd  EQX 0.001481
Stoy3  EQX 0000675 Soy3  EQX 00006 Stoy3  EQX 000119
Story2  EQX 0.000435 Story2  EQX 0.000397 Story2  EQX 0.000781
Storyl  EQX 0.000244 Storyl  EQX 0.000225 Storyl  EQX 0.000416
Story Drift along X

0.0025
e
0.002
/\\ —model 1
T
0.0015
A\ \ o
0.001 = maodel 4
= model 5
0.0005 w ——model6

I R R S R A

R R N QA
(;Voc\ %@c\ B R A P

——model 3

Story Drift

In model 5 location of shear wall is at the extreme end of the
building along X direction, as a result story drift along X
direction is reduced by that model 5 along X direction

3.2.3 Story Stiffness:

Story Stiffness along X
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Model having lesser story stiffness comparably is the model 1
i.e. when no shear walls are located, lower the stiffness more
flexible the structure.

4. CONCLUSIONS

Following conclusions are drawn based on the work carried
out

1.From the results it is evident that storey displacement
values are maximum at top story.

2.Story drift values initially goes on increases with increase in
height of story till the maximum value is reached and then
drift value starts to decrease even though there is increase in
the story height.

3.Story stiffness of a structure at the bottom story is more
when compared with top story, as s story height increases
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drift value decreases drastically initially and then it has
decreased gradually.

4.Model without shear wall has more displacement, more
story drift and has lesser stiffness when compared to
remaining all 5 models with shear wall.

5.Comparing all models model 4 i.e. location of shear wall at
position 3 has less story drift, less displacement and medium
stiffness value when compared to remaining all 5 models
along X direction for both equivalent static method and
response spectrum method.

6.Model 3 and model 6 i.e. location of shear wall at position 2
and 5 respectively also has shown less story drift, less
displacement and medium stiffness value when compared to
remaining all 5 models along Y direction for both equivalent
static method and response spectrum method.

7.By comparing both the methods Response spectrum
analysis has shown less displacement and less story drift
values when compared to ESA method.
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