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Abstract— The current development of high-rise buildings is 

bringing new heights to the industry, but it is also posing a 

significant challenge to structural engineers. Reinforced 

concrete, plywood (timber), and unreinforced masonry are 

often used for shear walls. Concrete is often used to make 

shear walls. Shear walls are often seen in stairwells between 

columns, elevator wells, bathrooms, and utility shafts, among 

other places. In compared to prior high rise structures, today's 

tall towers are getting slimmer, allowing for greater sway. 

The Floor Spacing Index (FSI), a transportation and safety 

indicator in Indian cities, is expanding significantly these 

days. Wind and earthquake lateral forces are frequently 

resisted by shear walls that run parallel to the lateral load 

direction. The lateral loads are transferred to the foundation 

via these shear walls' shearing resistance and resistance to 

overturning. The primary goal of this study is to compare the 

performance of a G+15-story high-rise building with and 

without shear walls in seismic zone IV. Shear wall design and 

optimization is done using ETAB Software, and the shear 

walls are arranged to resist lateral forces in zone IV 

throughout the structure according to Indian codes. 
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I. INTRODUCTION 

In the recent century, India has experienced a number of the 

world's most powerful earthquakes. More than half of the 

nation is thought to be vulnerable to devastating earthquakes. 

The ground shakes as a result of an earthquake. Buildings fall 

due to horizontal pressure created by earthquakes. The 

ground shakes as a consequence of the earthquake, causing 

the building's foundation to move. Even if the structure's 

foundation moves with the ground, the roof tends to stay 

there. However, the swaying motion of the building frame, or 

when the strength of the earthquake is high, the building may 

collapse. Structures with seismic members or seismic 

structures are designed to avoid this loss. Seismic structure 

design is an essential procedure of structural analysis used 

when creating a building that will withstand an earthquake 

and continue to operate and perform its intended purpose. In 

high-rise structures, shear wall systems are extensively 

utilised lateral-load resisting systems. Shear walls offer very 

high in-plane stiffness and strength, allowing them to 

withstand huge horizontal loads while still supporting gravity 

loads, making them useful in a variety of structural 

engineering applications. It is ETABS and other applications 

make it easy to develop or analyse a seismic structural model. 

II. AIM AND OBJECTIVES OF STUDY 

 To compare and evaluate the behaviour of a G+15-story 

high-rise structure with and without a shear wall system. 

 The work's objectives are to investigate the efficacy of a 

shear wall as a lateral load resisting device. 

 To determine and compare the nonlinear dynamic 

response of a building in terms of Peak Displacements, 

Model Time Period, Base Shear, and Inter-storey Drift 

for buildings with and without shear walls. 

III. MATERIAL AND METHODOLOGY 

In this study, 3D models of two distinct types’ of structural 

systems are modelled in seismic zone IV to evaluate the 

performance of structures with and without shear walls when 

exposed to earthquake structural stresses. All variations share 

the same structural plan dimensions. 

Sr.No. Structural Part Dimension 

1. Number of Storey G +15 upper floors 

2. Storey height 
3.0 m for all 

storey’s 

3. Thickness of shear wall 300 mm 

4. Thickness of floor slabs 125 mm 

5. Thickness of Lift wall 230 mm 

6. 
Grade of beam, column, 

wall and slab 
M30 

7. 
Compressive strength of 

concrete 
30 N/mm² 

8. Size of Columns 300 mm X 750 mm 

9. Size of Beams 300 mm X 600 mm 

10. Live load 2 kN/m² 

11. Floor finish 1.5 kN/m² 

12. Seismic zone IV 

13. Zone factor (Z) 0.24 

14. Type of soil Hard 

15. Important Factor (I) 1.2 

16. Poisson’s ratio 0.2 

17. Density 25 kN/m³ 

18. Modulus of Elasticity 

5000 √fck 

: 27.386×10³ 

N/mm² for M30 

Table 1: Description of Model 
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Fig. 1: Shear wall Analysis of High-Rise Buildings by 

ETABs Technique 

 
Fig. 2:  Stability of High-Rise Buildings Utilizing Shear 

Wall by ETABs Technique 

 
Fig. 3: Shear Wall in X and Y Direction 

 
Fig. 4: Shear Wall in Interior 

IV. RESULTS 

The difference in time period, base shear, story drift, and 

displacement between the G+15 storey building models with 

and without shear wall were examined using ETABs 2015 

software. 

Type of Load 
Building without 

shear wall 

Building with 

shear wall 

Time Period (Sec) 1.981 1.625 

Base Shear (KN) 

along X- direction 
855.5 1090.2 

Base Shear (KN) 

along Y- direction 
947.8 1199.8 

Displacement (mm) 

along X-direction 
33.5045 17.63 

Displacement (mm) 

along Y-direction 
24.93 16.96 

Table 2: Parameters of Model 

 

Fig. 3: Displacement X direction 
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Fig. 4: Displacement Y direction 

V. CONCLUSION 

Following the study, the following conclusions were reached: 

1) The inclusion of a shear wall enhances the stiffness of the 

structure, lowering the time period of the building with 

shear wall by 18% when compared to the building 

without shear wall. 

2) The base shear for the building with shear wall is 

increased by 21% compared to the structure without 

shear wall due to greater stiffness in response. 

3) Adding a shear wall to a structure enhances its lateral 

stiffness when exposed to lateral forces like as EQ and 

wind. When compared to a structure without shear, the 

peak EQ displacements of the building are reduced by 

52.62 percent and 68.03 percent in the X and Y 

directions, respectively. 

4) Adding a shear wall to a structure enhances its lateral 

stiffness when exposed to lateral stresses. As a result, 

peak EQ story drifts in the X and Y directions of the 

building with shear wall are decreased by 98.20 percent 

and 95.23 percent, respectively, when compared to the 

structure without shear. In comparison to a structure 

without a shear wall, we may deduce that a building with 

a shear wall minimises maximum displacement, base 

shear, and story drift. When EQ and WIND loads are 

applied, buildings with shear walls perform better than 

those without. 
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