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ABSTRACT: This study investigates the seismic behaviour of a multi-storey building subjected to the relocation of 

reinforced concrete (RC) shear walls. Seismic events pose significant threats to the structural integrity of buildings, and 

the placement of shear walls plays a critical role in mitigating these risks. By analysing the effects of relocating RC 

shear walls, this research aims to provide insights into enhancing the seismic performance of multi-storey structures. 

The methodology involves conducting finite element analysis (FEA) simulations using Extended Three-Dimensional 

Analysis of Building System (ETABS). A typical multi-storey building model is established, incorporating various 

parameters such as building geometry, material properties, and seismic loading conditions based on IS 1893: PART 1: 

2016. The findings of this research contribute to understanding the influence of RC shear wall location on the seismic 

behaviour of multi-storey buildings. Insights gained from the analysis can inform structural engineers and architects in 

optimizing building designs for enhanced seismic resilience. By strategically positioning RC shear walls, structural 

vulnerabilities can be minimized, leading to safer and more resilient structures in earthquake-prone regions. 

Overall, this study underscores the importance of considering the effects of shear wall location in seismic design 

practices, emphasizing the need for meticulous analysis and optimization strategies to enhance the structural 

performance and safety of multi-storey buildings against seismic hazards. 
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I. INTRODUCTION 
 

Earthquakes result from the sudden movement of tectonic plates in the earth's crust. The movement takes place at fault 

lines, and the energy released is transmitted through the earth in the form of waves that causes ground motion many 

miles from the epicentre. Hence it is essential to analyze and design buildings such that they are safe, serviceable and 

economical. Thus, the effect of lateral loads like wind loads, earthquake force and blast force etc., are attaining 

increasing importance and almost every designer is faced with the problem of providing adequate strength and stability 

against lateral loads. In general, a shear wall building, and for that matter any other structure, is designed to satisfy 

certain basic structural and functional requirements. The structural requirements are:  

i) Strength     ii) Stiffness    iii) Stability 

 
II. OBJECTIVE 

 

 To study the performance of buildings with bare frame and different location of shear  

 wall in Special Moment - Resisting Frame (SMRF).  

 To study the seismic behaviour of buildings using Equivalent static force method and Response spectrum method. 

 To evaluate the effect of shear wall with different location on the seismic performance of G+9 storey buildings 

located in zone- V. 

 

III. METHODOLOGY 
 

The building resting on the ground starts vibrating when an earthquake occurs. Because it induces inertia forces on the 

building. So, in order to find out these forces and behaviour of the structure during the activity, several researches have 

been conducted all over the world. This research involves the various analysis techniques to determine the lateral forces 

ranging from purely linear to non-linear inelastic analysis. In India the Standardized method of analysis is followed by 

using a code – IS1893 (Part 1):2002 – “Criteria for Earthquake resistant design of structures”. 
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1. Linear Static Analysis Or Equivalent Static Analysis 

Design horizontal seismic coefficient depends on the zone factor of the site, importance of the structure, response 

reduction factor of the lateral load resisting elements and the fundamental period of the structure. 

 

2. Response spectrum method (RSM) 
A response spectrum is simply a plot of the peak or steady-state response (displacement, velocity or acceleration) of a 

series of oscillators of varying natural frequency that are forced into motion by the same base vibration or shock. The 

resulting plot can then be used to pick off the response of any linear system, given its natural frequency of oscillation. 

One such use is in assessing the peak response of buildings to earthquakes. 

 

 
                                                                                            

Fig 1. Design Acceleration Coefficients 

(Sa/g) (Corresponding to 5% damping): 
Spectra for Equivalent Static Method                                                  

 

 
                                                     

Fig 2. Design Acceleration Coefficients (Sa/g) 

(Corresponding t 5%damping): Spectra for Response 
Spectrum Method 

 
IV. EXPERIMENTAL RESULTS 

 
Effectiveness of changing reinforced concrete shear wall location on multi-storey building in SMRF has been studied 

with the help of five different models. Model one is bare frame structural system and other four models are dual type 

structural system subjected to earthquake loads on with were compared using the results of analysis. The response 

quantities that are considered in the comparison are displacement, storey shear, base shear and acceleration. 
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3. Storey Displacement 

 
 

Fig.3.   Comparison of Storey Displacement for different models along X-X direction in mm 

 

 
 

Fig.4.     Comparison of displacement (mm) for different models along X-X direction 
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Fig.5.  Comparison of Storey Displacement for different models along Y-Y direction in mm 

 

 
 

Fig.6.  Comparison of displacement (mm) for different models along Y-Y direction 
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4. Storey Shear 

 

 
 

Fig.7.   Comparison of Storey Shear for different models along X-X direction in kN 

 

 
 

Fig.8.   Comparison of Storey Shear for different models along X-X direction in kN. 
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Fig.9.   Comparison of storey shear for different models along Y-Y direction in Kn 

 

 
 

Fig.10   Comparison of storey shear for different models along Y-Y direction in kN 

 
V. CONCLUSION 

 

The seismic analysis of RC frame structure is done by both static and dynamic analysis to determine and compare the 

displacement, base shear, storey shear and acceleration. Based on the studies carried out the following conclusion may 

be drawn. 

 

STOREY DISPLACEMENT - Model-I (Bare frame without shear wall) shows a maximum storey displacement of 

85.7mm, whereas Model-III (Dual type structural system with Channel shape of shear wall) is having minimum storey 

displacement of 22.3mm along X-X direction. Model-II, Model-III, Model-IV and Model-V are having less storey 

displacement of 51.7%, 73.9%, 54.02% and 18.2% respectively when compared to Model-I in 15th Storey along X-X 

direction. 
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STOREY SHEAR - Storey shear goes on decreases with increases in number of storeys or storey level. The frame type 

structural system become economical as compared to dual type structural system can be used for economical building 

situated in seismic zone-V. 

 

BASE SHEAR - It has been found that the maximum base shear in Model-III (Dual type structural system with 

Channel shape of shear wall) along longitudinal and transverse direction as compared to 

other models. Also, it has been found that Model-I (Bare frame without shear wall) shows lesser base shear as 

compared to other models in both the direction. 

 

STOREY ACCELERATION - Model-I (Bare frame without shear wall) shows less storey acceleration compare to all 

other models. It has been found that Model-II, Model-III, Model-IV and Model-V are having more storey acceleration 

of 39.83%, 22.88%, 34.74% and 55.93% respectively when compared to Model-I along X-X direction. 
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