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ABSTRACT:Shear walls are the excellent means of providing earthquake resistance to multi-storeyed reinforced 
concrete building. Behaviour of structure during earthquake force depends on distribution of weight,Stiffness and 
strength in both horizontal planes of building.The stiffness of the wall directly contributes to improve in lateral 
resistance of reinforced concrete frame. However, flexible structures are recommended when the buildings are 
subjected to high magnitude of earthquake. In this criteria opening are implemented in shear wall to dissipating energy 
and change them to flexible structures. The present study focuses the how the openings affects the performance of 
shear wall when subjected to lateral load by using dynamic analysis and comparison at zone II, zone III in ETABS.  
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I. INTRODUCTION 
 
Reinforced concrete shear walls are widely used in high rise buildings to resist the lateral loads. When a shear wall is 
subjected to lateral load it acts as a vertical cantilever beam.The maximum displacement is occurred due to horizontal 
load at the top of the structure.Most of the stiffness resources of the wall remain unused. By some method if the 
stiffness of the shear wall is to be increased, its performance during the earthquake can be improved. Slits are 
introduced in shear walls to dissipating energy. Opening shear walls are connected together by shear connectors. The 
ductility of the shear wall is used until shear connectors yield first. Then shear walls changes from rigid to flexible 
during the earthquake. 

II. RELATED WORK 
 
1.Vishal A. Itware and Dr. Uttam B. Kalwane (2015)studied the effects of openings in shear wall on seismic 

response of structure.A regular structure of 6 and 12 storied 7x3 bays apartment buildings with typical floor plan of 
35mx15m and floor height of 3m with different openings size and location in shear walls were modelled in STAAD pro. 
   2.Seyed M. Khatami (2012) studied the comparing effects of openings in concrete shear walls under near-fault 
ground motions in this paper. A regular structure G+9 was modelled with 5x3 bays, having the area of 25m X 12m, 
storey height 3m, three different types of lateral resisting systems complete shear walls, shear walls with square 
opening in the centre and shear wall with opening at right end side. Studied models were analyzed with nonlinear 
software SAP 2000 and ANYSIS under the two mentioned records. 
  3.Makoto warashina and susumukono (2008)studied the shear behaviour of multi storey RC storey walls with 
eccentric openings. Specimen configuration was determined from a typical six-storey building. The study is done by 
using FEM analytical method. 
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OBJECTIVES 
The present work is focused on the study of seismic performances of G+11 multi storey structures when 

retrofitted with shear wall and with staggered openings of shear wall under influence of two seismic zones (Zone-II, 
III). The analysis will be done in both dynamic analysis (Response Spectrum Analysis).  

III. METHODOLOGY 
 

The methodology adopted for this study is, first modelling the considered structure in ETABS 2016 software and 
analyzing the same by Response Spectrum Method. The seismic analysis in India is done as according to the IS 1893 
(Part 1). 
Response spectrumanalysis-. The Response Spectrum method consists of determining the response in each mode of 
vibration and their superimposing the responses in various modes to obtain the total response. The seismic analysis of 
all buildings is carried out by Response Spectrum Method according to IS 1893:2002[3] (part 1), including the effect of 
eccentricity (static and accidental). Damping considered for all modes of vibration was 5%. 
 

Plan Details 
 

Description of the structure: 
 

No. of storeys – G+11 
Type of building – Residential 
Plan dimensions – 30m X 35m 
Height of the ground floor – 1.5m 
Height of each floor – 3.2m 
Thickness of slab – 150mm 
Wall thickness – 230mm 
Shear wall thickness – 250mm 
Beams – 230mm X 375mm 
Columns – 450mm X 300mm 
Self-weight – 0.15 X 25 = 3.75 Kn/m2 
Floor finish – 
Unexpected load – 
Cement grade – M25 
Steel grade – Fe415 
 
Earthquake parameters 
 
Type of frame – SMRF 
Seismic zones – zone II (0.10), zone III (0.16) 
Importance factor – 1 
Response reduction factor – 5 
Percentage of damping – 5% 
Soil type – Medium 
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Fig 1 Plan view shear wall building without staggered openings   Fig 2 3D view shear wall building without staggered openings 

 
 

 
Fig 3Plan view shear wall building with staggered openings   Fig 4 3D view shear wall building with staggered openings 

 
 
Model 1: G+11 residential building without staggered openings in shear wall at Centre position analysed in zone 2 as 
shown in fig 1. 
Model 2: G+11 residential building with staggered openings in shear wall at Centre position analysed in zone 2 as 
shown in fig 3. 
Model 3: G+11 residential building without staggered openings in shear wall at Centre position analysed in zone 3 as 
shown in fig 2. 
Model 4: G+11 residential building with staggered openings in shear wall at Centre position analysed in zone 3 as 
shown in fig 4. 
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IV.  RESULTS AND DISCUSSIONS 
Storey shear: 

The response of both the models in case of storey shear are observed. From the result it have been seen that 
storey shear decreases 8% in X – direction and 10.01% Y- direction due to provision of openings at zone II. 
 
X- Direction :- 
 

 
 
Y- direction: 

 
 

 
The response of both the models in case of storey shear are observed. From the result it have been seen that 

storey shear decreases 1% in X – direction and 4.09% Y- direction due to provision of openings at zone III. 
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X- direction: 
 

 
 
 
Y- direction: 
 

 
Displacements: 

The response of both the models in case of displacements are observed. From the result it have been seen that 
displacements increases 7.8% in X- direction and 17.6%in Y- direction due to provision of openings at zone II.  
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X- direction: 
 

 
Y-direction: 

 
The response of both the models in case of displacements are observed. From the result it have been seen that 

displacements increases 1% in X- direction and 4% in Y- direction due to provision of openings at zone III.  
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X-direction: 

 
Y- direction: 
 

 
 
Stiffness: 
 
The response of both the models in case of stiffness are observed. From the result it have been seen that stiffness 
increases 2.10% in x direction and 4.23% in Y- direction due to provision of openings at zone II. 
 
 
 
 
 

http://www.ijirset.com


 
                        
                        ISSN(Online): 2319-8753 
           ISSN (Print):  2347-6710 

International Journal of Innovative Research in Science, 
Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Website: www.ijirset.com 

Vol. 6, Issue 8, August 2017 
 

Copyright to IJIRSET                                                         DOI:10.15680/IJIRSET.2017.0608251                                          16564 

  

X-direction: 

 
 
Y-direction: 
 

 
 
The response of both the models in case of stiffness are observed. From the result it have been seen that stiffness 
increases 1.98% in x direction and 4.8% in Y- direction due to provision of openings at zone III. 
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X-direction: 
 

 
Y- direction: 
 

 

V. CONCLUSION  
 

Based on the analytical study carried out following conclusions are arrived at  
i. The opening greatly influences the deformation characteristics of the shear wall structure. 
ii. In the study, the solid shear walls absorb more energy than the slits shear walls in the structure. 
iii. In the study, deformation is delayed in the slit shear wall when compared to the solid shear wall. 
iv. The decrease in the storey shear of the opening shear wall structure is lesser than the solid shear wall 

structure. 
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v. The displacements of the opening shear wall slit variation, when compared to the solid shear wall 
structure. 

vi. The increase in the stiffness of the opening shear wall structure is greater than the solid shear wall 
structure. 

vii. The opening shear wall decreasing the lateral load carrying capacity when compared to the solid shear 
wall. 
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