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_____________________________________________________________________________________________ 

Abstract: This paper examines how the ANSYS software is used to conduct structural analysis of a multistorey 

building, which uses shear walls. Shear walls play a significant role in developing the lateral stability and stiffness as 

well as seismic and wind resistance of a structure. The effect of shear walls on the structural performance was assessed 

by modelling and structural analysis of G+10 reinforced concrete frame with and without shear walls. Lateral 

displacement, storey drift and stress distribution were the parameters under study. These shear walls led to large 

reductions in the deflections lateral and stability improved. The results prove that shear walls are significant to 

enhance the general safety and performance of tall buildings exposed to horizontal forces. 
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_____________________________________________________________________________________ 

I. Introduction 
 Structural stability in lateral loading like wind and earthquakes is one of the key parameters in the design of 

a high building in modern era. Height and slenderness of the multistorey buildings predispose them to lateral stresses, 

which can lead to serious deflections, occupant discomfort and even collapse. Shear walls are utilized as convenient 

vertical constructs that enable support of side loads besides enhancing overall stiffness and strength. Under the 

appropriate positioning in the structure design, shear walls can perform as a vertical cantilever, reducing obviously 

the lateral displacement and inter-story drift. 

This paper studies a multistorey reinforced concrete (RC) structure in ANSYS, a powerful finite element 

computer program that is known to be precise in structural analysis. G+10 RC frame is modelled and analysed in 

seismic and wind load conditions with and without shear walls. The aim of it is to quantify and compare the lateral 

parameter of the building (displacement of the building, drift of a storey, stress distribution, the general stiffness of 

the building) [5]. The purpose of the study in the analysis of these parameters is to demonstrate the efficacy of shear 

walls in enhancing the seismic response as well as service of such a construction in very tall buildings. This paper 

presents valuable resources on how shear walls will be used optimally to make structural construction safer and more 

resistant. 

 

II. Research Significance 
 The given study is important due to the fact that it advances improved knowledge of shear walls and their 

effective use in enhancing building structure of multistory structures. As the need to have high-rise buildings in the 

urban centers increases, it becomes important to address the challenges that are offered by lateral forces like 

earthquakes and wind. Traditional framed buildings often do not have sufficient lateral stiffness and consequently, 

they may be severely affected with excessive sway, structural damages, and potential collapse in case of earthquakes. 

Shear walls are a definite solution to these challenges as they increase a building lateral load capacity and its stability. 

In this piece of work, ANSYS, a finite element analysis (FEA) tool is utilized to represent and simulate the behaviour 

of a G+10 reinforced concrete building under a lateral load. The study throws light on the effectiveness and good use 

of structural responses like lateral displacement, storey drift, and stress distribution, with or without shear walls. Its 

results serve as a guide to the civil and structural engineers about safe and cost-effective designs of high-rise buildings 

in earthquake prone areas. Moreover, the present work also contributes to the overall program of a sustainable city 

development since it creates strong structural technologies that are able to survive natural disasters, therefore, 

enhancing both the safety of citizens and building durability [3-5]. 
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III. Analysis of Flanged Shear Walls 
 The flanged shear walls are elements that are used to combat lateral forces in the multi-story buildings with 

a rectangular web and flanges in format of a T, L, or U. The flange segment, usually on the same line with floor slabs, 

has a significant effect at enhancing the stiffness and strength of the wall compared to rectangular or ordinary walls. 

As opposed to the ordinary shear walls, flanged ones can be taken advantage of especially when they are to be used 

in bending moments and shear forces induced by seismic stress or wind stress [1-3]. 

Analysis of flanged shear walls the behavior of flanged shear walls under the action of combined forces 

(axial, bending and shear) is analysed. The flange diameters, wall thickness, aspect ratio and reinforcing details 

determine their structural efficiency. Analysis of Finite Elements (FEA) tools, like ANSYS, are usually used to model 

complicated geometry. 

 

 
 

Fig 1:  Analytical model 

 

Using the software, it is possible to properly simulate all stress patterns, crack pattern, and deflection patterns. 

In multistorey buildings to maximize lateral resistance, flanged shear walls are habitually employed around the 

staircase, lift core and on end walls. They assist the building in being stiff, stable, due to the fact that they are attached 

to the slabs and the beams in a monolithic manner. In general, flanged shear walls have better load-bearing, energy 

discarding and ductility, and are thus the most suitable in earthquake-resistant buildings among the tall buildings. 

 

 
 

Fig 2: Shear wall 

 

IV. Finite Element Modelling  
 Finite Element Modelling-FDM: Finite Element Modelling is an advanced numerical method of determining 

and modelling the behavior of complicated structures under various stress conditions. It makes conglomerates of large, 

intricate structures into small sizes, manageable units called as finite elements, linked together by nodes. The 

governing equations calculated at any element may be solved and the combined behavior of the structure be obtained 

with a great amount of precision. FEM has found common application in structural analysis where it is used in the 



Analysis of a Multistorey Building with Shear Wall Using Ansys        

3 | Page 

investigation of stresses, strains, deformations, and dynamic behavior of structures such as buildings, bridges, dams 

and other infrastructure of civil engineering. It is particularly applicable in the analysis of unconventional geometries, 

material heterogeneities and complicated loadings, which are tedious to analyze with common methods of analysis. 

Building Infinite Elements In the analysis of the building, it is possible for engineers to use FEM to model a number 

of building components like beams, columns, slabs, and shear walls with realistic boundary conditions and the 

appropriate material characteristics. FEM equations are used in ANSYS, ETABS and SAP2000, that are used to 

simulate real-life behavior of a system due to static, dynamic, wind or earthquake loads. The use of Finite Element 

Modelling is particularly useful when examining shear walls and other key elements that high rise buildings use. It 

will provide accurate stress and displacement distribution that will help engineers to locate areas of the potential week 

points, optimize design and make structures safer and more efficient [2-4]. 

 

Altogether, FEM has enhanced confidence as well as accuracy of analysis of the structures, does not require 

the undertaking of loads of physical tests, and facilitates innovation design concepts in contemporary engineering. It 

can apply in both professional and study life due to its flexibility and reliability. 

 

V. Finite Element Analysis 
 Finite Element Analysis (FEA) is a computer-based technique of forecasting that demonstrates how buildings 

and materials will respond to the external energies, deformations, heat, and other physical forms of influence. It 

involves partitioning a complicated shape into simpler parts of a smaller piece called finite elements. Finite elements 

are connected at nodes. FEA calculates the deformation of any element and stresses distribution by applying mechanics 

and material behavior principles so that the behavior of the entire structure can be understood properly. 

Structural engineering Structural engineering FEA is utilized by structural engineers during structural 

engineering, mechanical design, aerospace, automotive, and other industries to study the structural integrity and 

performance of structures. It enables engineers to examine the distribution of stress, displacement, mode of vibration 

and the failure points with different types of loading conditions such as static loads, dynamic impacts, thermal 

conditions as well as seismic pressures. 

In civil engineering, FEA finds particular use in analyzing complex structures, (multi-story buildings, bridges 

and dams etc.), where solution is very difficult or impossible through analytical analysis. It provides a lot of details 

on the interaction between components like beams, columns, slabs and shear walls so that a more efficient design can 

be held and greater safety can be achieved. The modern FEA software such as ANSYS, ABAQUS and SAP2000 

offers friendly interface and robust solvers, and enable the user to perform complete 3D modelling and analysis. Using 

different parameters like qualities of materials, geometries and boundary conditions, engineers are able to simulate 

realistic conditions and analyse the structural performance before its construction. All in all, FEA reduces the reliance 

on expensive physical prototypes and tests, accelerates the course of design and enhances safety because likely issues 

are screened out during design. It has developed to become an essential instrument in the engineering field to develop 

efficient and durable designs. 
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Fig 3: Displacement cycle 

VI. Results and Discussion 
 The ANSYS comparison of the G +10 multi storey building revealed that there are significant structure 

changes with and without shear walls. The introduction of shear walls also meant that there would be a great reduction 

of the lateral movement and story drift due to both seismic and wind forces, thereby increasing the overall structure 

stability. Specifically, the lateral deflections dropped by approximately 40 percent that depicts the effectiveness of the 

shear walls in suppression of sway and enhanced stiffness. Research on stress distribution shown that shear walls 

contributed to the distribution of pressures over the building, also reducing the maximum stress in the columns and 

beams. This well-distributed transmission of load reduces chances of localised failures and enhances the capability of 

the building to be highly resistant to accidents associated with lateral loading. There was also a lower inter- storey 

drift ratios which assists in minimizing structural and non- structural damages and enhancing safety and comfort of 

the occupant. 

Shear wall configuration The configuration used on the shear wall was flanged increasing the bending 

resistance and the energy dissipation capacities. Such results are compatible with the established concepts of seismic 

design, which means that properly designed shear walls play an essential role in the safety of high-rise structures. 

It can be said in general that the ANSYS simulation shows that the inclusion of shear walls into a multistorey 

building significantly increases the performance of the latter under lateral stresses. This makes them important in 

structural design especially in the seismically prone regions where it would be important to increase the stiffness, 

strength, and ductility so as to improve life safety and minimise damages. 

 

 
 

Fig 4: Cumulative Energy comparison  
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