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Abstract 

 

For high-rise structures to resist horizontal pressures brought on by wind and earthquakes, proper stiffness is 

crucial. Structural engineers are particularly interested in how a structure responds to horizontal forces. Shear 

walls are placed to the inside of the planned building in order to increase the structure's stiffness and protect it 

against horizontal pressures such lateral stresses brought on by earthquakes. The utilisation of with and without 

Shear walls at different locations in a G + 15 multistory residential building, as well as the kind of the structure 

exposed to earthquakes, are investigated in this paper using Response Spectrum Analysis. In a multi-story 

structure with G + 15, storey drift, storey displacement, storey pressures, storey response, storey shear, and 

storey stiffness are examined. In seismic zone 3 for a regular structure, the entire structure is analysed and 

modelled using the programme ETABs 2016, and it is determined that the structure with symmetrically 

positioned shear walls would perform better than the structures without shear walls in terms of all seismic 

characteristics. 
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1. Introduction 

 

An earthquake is a horrible natural disaster that 

happens when the earth's crust suddenly releases 

energy. It is regarded as one of the worst natural 

catastrophes since it causes the earth's surface, 

along with all man-made objects, living things, and 

non-living things on it, to tremble. Vibrations that 

result in fatalities and structural damage are 

induced by the energy released as well as by 

chemicals that are both internal and exterior to the 

surface.(Sharifi & Toopchi-Nezhad, 2018; 

Standard, 1993) It is crucial to consider the seismic 

behaviour of RC structures for various functions 

such as base shear, displacements, and so on since 

earthquakes can have a broad variety of intensities 

and magnitudes. To make a structure safe and 

understand its behaviour during earthquakes, a 

dynamic analysis should be performed to determine 

the maximum reaction to a base excitation. Shear 

walls are built to counteract the effects of lateral 

loads and to give the proper strength and stiffness 

when a building is subjected to earthquake shaking. 

Shear walls outperform all other lateral force 

resisting techniques, particularly in scenarios 

involving towering structures and lifts.(Sharifi & 

Toopchi-Nezhad, 2018) 

 

2. Background of shear wall 

Shear walls are used to lessen the impact of lateral 

loads acting on structures. Shear walls can be 

constructed as vertically oriented broad beams in a 

reinforced concrete framed structure. They are 

added to slabs, beams, and columns of a building 

and act as a case in addition to providing the 

necessary stiffness, especially in residential 

structures.(Sasmal, 2009) For the past 20 years, 

shear walls have been extensively employed in 

mid- and high-rise constructions. Since they are 

especially susceptible to lateral loads and seismic 

stresses, shear walls are very important in 

structures, especially tall ones.(Sasmal, 2009) 

3. Research objective 

1. To assess seismic zone 4 analytical results 

and the behaviour of multi-story structures 

with and without shear walls. 

2. To establish the location of the shear wall 

so that it can effectively withstand lateral 

stresses. 

3. By adjusting the stiffness of the building 

along its height in various seismic zones 

of India, dynamic analysis was used to 

analyse the structure in terms of base 

shear, displacements, drifts, storey 

stiffness, and storey forces. 

 

4. Applied methodologies and parameters 

The entire procedure is laid out in the flow chart. 

This study work takes into account regular form 

structures, which are depicted in figure 1 with and 

without shear walls. In this investigation, a high-

rise structure with a length of 46.1 m called G+15 

is employed. G+15 storeys, with a bottom height of 

4.1 m and a normal storey height of 3 m. Support 

conditions of a certain type that are fixed in type 

are considered.(Bhaskar et al., 2020; Kumar, 2020) 

 
Figure 1: Flow of methodologies 
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Table 1: the dimensions and specifics of the multistory building model 

                    Title         Specification  

Beam Size          300*500 mm  

Column Size          600*600 mm  

Slab Thickness         150 mm  

Thickness of Shear Wall          200 mm  

Concrete Grade           M30  

Steel And Rebar           HYSD415  

Floor to Floor Height          3 m  

 

Table 2: Load Calculation 

           Type of Load    Calculation  

Wall Load    6.8 kN/m  

Live Load    5 kN/m   

Seismic Load   AS per IS 1893:2016  

 

 
Figure 2: Construction without Shear Wall Floor Layout 
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Figure 3: Building's Floor Layout with Shear Wall 

 

5. System Modelling 

The graphics below display a building's three-

dimensional picture and floor layout. The entire 

structure is modelled and analysed using ETABS 

software.(Verma & Goliya, 2016) For gravity loads 

and lateral loads (Seismic and Wind) with different 

load combinations, all models are analysed. Indian 

standards are used to determine both the gravity 

and lateral loads.(Gupta & Bano, 2019; Verma & 

Goliya, 2016) Identification of property the initial 

definition used the material attribute. By providing 

the essential information while defining our 

structural components, we may add more materials 

to them (beams, Columns, and slabs.) After 

defining each property, we must now assign each 

property one by one.(Azad & Abd Gani, 2016; 

Pandey, 2021)  

 

 
Figure 4: Floor plan and 3D building view 
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Figure 5: Floor plan and 3D building 

 

 
Figure 6: Construction using Shear Wall 
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Figure 7: A structure lacking a shear wall 

 

6. Review of Analysis and Design 

After analysing all of the structures in the ETABS, 

the constraints are produced and displayed in the 

accompanying images. Out of all the load 

combinations analysed, the following four have 

been chosen as the load combinations: 1.2(DL + 

LL + EQX), 1.2(DL + LL + EQY), 

1.2(DL+LL+WLX), and 

1.2(DL+LL+WLY).(Dharanya et al., 2017) 

 

7. The Findings and discussion 

Buildings with and without shear walls are 

analysed in this article using ETAB's software. 

Every model is evaluated in seismic zone 4. 

Several graphs are created using the analysis results 

to compare with various parameters. The following 

findings are presented in this study.(Biswas et al., 

2013; Dharanya et al., 2017) 

 

7.1 Story Drift 

This graph compares the compression experienced 

by buildings with and without shear walls during 

an earthquake in the X direction. WSW and 

WOSW in the paper stand for with shear wall and 

without shear wall, respectively. 

The table below displays the change in storey drift 

with storey number during an earthquake in the X 

and Y directions for buildings with and without 

shear walls.(Sardar & Karadi, 2013) 
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Figure 8: Storey Drift for EQ in X Direction 

 

 
Figure 9: Storey Drift For EQ In The Y Direction 
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Figure 10: Response Spectrum In X Direction 

 

 
Figure 11: Response Spectrum In Y Direction 
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Figure 12:  Storey Stiffness in X direction 

 

 
Figure 13: Storey Stiffness in Y Direction 
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Figure 14: Storey Shear in X Direction 

 

 
Figure 15: Storey Shear in Y Direction 

 

7.

4 Stiffness 

The stiffness of a storey is calculated as the lateral 

force that causes unit translational lateral 

deformation in that storey, with the bottom of the 

storey being prevented from moving laterally; in 

other words, only translational motion of the 

storey's bottom is restricted, while rotation is 

unrestricted. According to the graphs comparing 

the storey stiffness of buildings with and without 

shear walls in the X and Y directions (WSW and 

WOSW, respectively). Graphs display the 

differences between them. 

 

7.5 Storey Shear 

According to the graphs below, the building's shear 

is greatest at the ground floor and lowest at the top, 

whether the structure has a shear wall or not, both 

of which are allowed by IS code. 

 

8.   Conclusion  

 

 For the purposes of the ETABS study, two 

different building types—one with and 

one without shear walls—are taken into 
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consideration. Shear walls are utilised in 

structures using the Response Spectrum 

approach, specifically the I-shaped 

method.  

 For the two different types of buildings 

compared, namely G+15 constructions 

with shear walls and normal buildings, 

there has been a reduction in lateral 

displacement and storey drift. In RC 

constructions, shear walls are not 

incorporated.  

 It has been demonstrated that the 

parameter storey stiffness has a stronger 

effect on earthquake occurrence for G+15 

story structures with an I-shaped shear 

wall. Shear wall constructions function 

better than those without them.  

 In zone 4, wind does not predominate the 

analysis and has no impact on the 

outcomes, demonstrating that wind has no 

bearing on the construction analysis there. 
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