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Abstract: Buildings with irregular geometry respond badly against seismic force. This structure undergoes 

greater level of  vibrations which may be due to earthquakes or wind. The present work deals with a study on 

the improvement location of shear wall in an irregular G+9 building and the effect of shear wall on overall 

seismic response of this building. An irregular E-shaped building is considered for the analysis. This study is to 

compare various parameters such as story drift, story shear, story displacement of the building under seismic 

forces based on various position of shear walls. Best position of the shear wall is obtained by response spectrum 

analysis. Analysis is done by using ETABS.  
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I. INTRODUCTION 
Earthquake disaster had always considered one of the hazardous natural calamities upon the mankind. 

Earthquake disasters brings in its wake untold miseries and hardship to the people affected due to collapse of the 

building. Indian subcontinent considered as earthquake prone and experienced with most severe earthquakes in 

the world. 

The important factors affecting seismic configuration of buildings are its overall geometry, structural 

systems, and load paths. The aspects like building slenderness ratio and the building core size are the key factors 

for the efficient structural design of buildings. In this study, response spectrum analysis has been carried out 

using ETAB software to understand the seismic behavior of high rise irregular building with shear wall. In 

modern urban infrastructure irregular buildings constitute a large portion due to insufficient space or for 

aesthetic appearance. The configuration of the buildings is determined by the group of people involved in the 

construction process. They include the owners, structural engineers, contractors, architects and local authorities 

involved in overall planning. When these structures are located on high seismic region, the structural engineers 

play an important role in designing the building as earthquake resistant and to perform well against the 

earthquake motions. In present study  a G+9 high rise building with shear walls at different locations  is 

considered for analysis.  

According to IS 1893(Part 1):2002, the irregularities in a building may be plan irregularity or vertical 

irregularity. Here in this analysis „E‟-shaped building is considered. It is one which has plan irregularity with re-

entrant corners.IS code provide the following definition for re-entrant irregularity. 

“Plan configurations of a structure and its lateral force resisting system contain re-entrant corners, where both 

projections of the structure beyond the re-entrant corner are greater than 15 percent of its plan dimension in the 

given direction.” 

Shear walls are the structural elements which increase the strength of R.C.C Structure. In high rise 

buildings the functions of shear wall is to to resist lateral loads that may cause by seismic and wind forces. R.C. 

Shear wall provide large strength and stiffness to the building which considerably reduces lateral displacement 

of the building and reduces the damages to the entire building. By attaching or placing a rigid wall like shear 

wall, inside a R.C. frame maintains its shape  and prevents the  joint rotation. By providing shear wall the 

structure become more rigid against the action of lateral forces and thereby make the structure more safe and 

durable  

  

II. OBJECTIVES 
 To suggest appropriate position of shear walls for irregular building. 
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 To study the effect of parameter like story displacement, story drift and story shear for the models 

considered in this study.  

III. SCOPE 
The structural behavior and Comprehensive study using ETAB software for FEA method for seismic 

evaluation of irregular building with shear wall can be carried out. The results obtained in the present work can 

be demonstrated, that the presence of shear wall changes the dynamics characteristics of the building and 

contribute to increase structural resistance against seismic action. 

 

IV. ANALYSIS OF MODELS 
 

The G+9 (10 story) E-shaped building is analyzed by response spectrum method for zone IV for 

different positions of shear wall. The seismic analysis is carried out by ETABS. Details of the model for 

analysis are shown in table 1. M20 Grade concrete and Fe 415 steel are used. 
 

TABLE 1.Details of Model 

Beam size 300 x 450 mm 

Column size 450 x 450 mm 

Story height 3m for all floors 

Thickness of masonry wall 230mm 

Thickness of slab 150mm 

Thickness of shear wall 150mm 

No: of bays in X direction 4 

No: of bays in Y direction 5 

Bay width in X and Y 

direction 

5m 

Floor finish 1kN/m
2
 

Roof finish 1kN/m
2
 

Live load on roof 1.5kN/m
2
 

Live load on floor 2.5kN/m
2
 

Seismic zone IV 

Zone factor, Z 0.24 

Response reduction factor, R 5 

Importance factor, I 1 

 

 

A. Models For Analysis 

Five models were considered for the analysis. Model 1 is building without shear wall (fig 1).Other 

models have shear walls at different positions (fig 2- 5).From this the model with best position of shear wall is 

find out. 

 

 
Fig.1. Model 1 
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Fig.2. Model 2 

 

  
Fig.3. Model 3 

 

 
Fig.4. Model 4 

 
Fig.5. Model 5 
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V. RESULTS AND DISCUSSION 
Based on the results obtained, comparison was made for story displacement; Story drift and story shear 

for response spectrum analysis considering the models with and without shear wall. The tables and graphs are 

shown below. 

 

TABLE 2.Story Displacement for Building by Response Spectrum Analysis (mm) 

Story No: Model 1 Model 2 Model 3 Model 4 Model 5 

Story 10 15.646 8.007 2.831 6.532 6.182 

Story 9 15.031 7.042 2.633 5.727 5.467 

Story 8 14.113 6.049 2.399 4.905 4.724 

Story 7 12.889 5.045 2.13 4.077 3.966 

Story 6 11.388 4.049 1.83 3.259 3.207 

Story 5 9.641 3.087 1.508 2.471 2.467 

Story 4 7.674 2.188 1.172 1.743 1.77 

Story 3 5.522 1.389 0.835 1.101 1.142 

Story 2 3.27 0.727 0.511 0.572 0.615 

Story 1 1.163 0.245 0.217 0.19 0.219 

Base  0 0 0 0 0 

 

The graph (fig.6.) below shows the story displacement at different story levels. The model without 

shear wall has maximum story displacement than other models. Model 3 has minimum story displacement than 

all other models. 

 
Fig.6. Story Displacement 

 

As per IS1893 (Part 1):2002, the permissible limit for the story displacement is H/500.where H is the 

total story height. 

i.e. 30000/500 =60. Therefore obtained results are within the permissible limit 
 

TABLE 3.Story Drift for Building by Response Spectrum Analysis 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Story No:  

Model 1 

 

Model 2 

 

Model 3 

 

Model 4 

 

Model 5 

Story10 0.000243 0.000326 0.000068 0.000269 0.000239 

Story9 0.000361 0.000334 0.000080 0.000275 0.000249 

Story8 0.000467 0.000337 0.000091 0.000277 0.000254 

Story7 0.000553 0.000333 0.000101 0.000274 0.000254 

Story6 0.000621 0.000322 0.000109 0.000263 0.000248 

Story5 0.00068 0.0003 0.000113 0.000244 0.000233 

Story4 0.000729 0.000267 0.000113 0.000216 0.00021 

Story3 0.000754 0.000221 0.000108 0.000177 0.000176 

Story2 0.000703 0.000161 0.00009.8
 

0.000127 0.000132 

Story1 0.000388 0.000082
 

0.0000720
 

0.0000630
 

0.000073
 

Base 0 0 0 0 0 
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The graph (fig.7.) below shows the story drift at different story levels. The model without shear wall 

has maximum story drift than other models. Model 3 has minimum story drift than all other models. 

 
Fig.7. Story Drift 

 

As per IS1893 (Part 1):2002, the permissible limit for the story drift is 0.004h.where h is the story 

height. 

i.e.0.004 x 3000 =12 mm. Therefore obtained results are within the permissible limit 

 

TABLE 4. Storey Shear For Building By Response Spectrum Analysis (kN) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The graph (fig.8.) below shows the story shear at different story levels. The model without shear wall 

has minimum story shear than other models. Model 3and 5has approximately equal story shear values than all 

other models. 

 
Fig.8. Story Shear 

 

As the base shear of the structure increases it make the structure more stable against lateral forces. So 

the deformations caused in the building also reduced.  

Story No: Model 1 Model 2 Model 3 Model 4 Model 5 

Story10 101.2551 270.5966 268.5342 267.8477 301.5249 

Story9 186.3435 525.1701 546.1673 538.8337 595.6963 

Story8 249.6405 727.5804 780.9386 764.8135 830.3687 

Story7 299.5332 890.5585 978.1169 951.5673 1018.59 

Story6 339.8967 1023.882 1142.705 1106.006 1171.639 

Story5 376.2537 1134.059 1278.891 1233.965 1297.5 

Story4 411.3786 1223.581 1388.644 1338.558 1399.513 

Story3 444.0494 1291.539 1471.341 1419.721 1476.877 

Story2 471.6223 1336.018 1525.454 1475.068 1527.532 

Story1 485.0021 1355.453 1549.797 1501.702 1550.084 

Base 485.0021 1355.453 1549.797 1501.702 1550.084 
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VI. CONCLUSIONS 
• The model without shear wall experiences high story displacement and story drift than the models with 

shear wall. 

•  Model 3 has comparatively less story displacement and story drift and high base shear than other ones. 

• The base shear of the structure increases rapidly and makes the structure more stable against lateral 

loading.  

• Hence we can conclude that model 3 can be taken as the building with best positioned shear wall. 

• In model 3 the shear wall connects the two re-entrant corners. Therefore the torsional effect and stress 

concentration at these points can be reduced. 

• The story displacement and story drifts are within the permissible limits. 

 

FUTURE SCOPE 
• This analysis can be carried out in other irregular buildings. 

• Composite shear walls can be can be used instead of R.C.C shear walls. 

• This work can be performed on composite structures. 

• Results can be compared with time history analysis. 

• Results can be compared using other software. 
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