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Abstract - Shear walls are an important structural part that 
increases the stability of the building against lateral forces 
such as wind and earthquake. The reduction of concrete area 
and the deterioration of supports caused by openings may 
affect the stiffness and strength of the wall. The purpose of this 
study is to investigate the effects of openings and to compare 
the behavior of shear walls with and without openings. 
Therefore, it is important to carefully analyze, design and 
evaluate the performance of shear walls under seismic loads. 
In this paper, the analysis and design of reinforced concrete 
(RCC) shear walls with and without openings are clearly 
explained and detailed analysis and results are presented. 
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1.INTRODUCTION  

Due to the increasing population, there is a balance between 
the demand for housing and the housing that people need. 
To meet this need, many apartment buildings have been 
built. The analysis and design of these models can be very 
labour-intensive and time-consuming, often taking weeks or 
months to complete. Today, knowledge and expertise in 
architectural software is essential. Such software is designed 
to reduce workload and improve results. By using software, 
we can reduce labour reduce time spent on tasks, and 
achieve accurate results. The software can perform multiple 
tasks simultaneously, such as structural forces, bending 
moments, reinforcement points, deflections, and cost 
estimations. It also includes a set of written instructions to 
help users create and review models that comply with 
relevant regulations. The software covers all aspects of 
design, from columns to beams, slabs to reinforcement, and 
allows users to customize designs according to specific 
needs. Various analytical methods can be used in model 
analysis, and different components of different materials can 
be determined depending on the analysis and design 
requirements. 

When designing a building, the most important issues are 
safety and construction cost. These two factors were 
considered and reviewed during the pre-construction phase, 
which consists of several stages: planning, design, inspection, 
scheduling and estimation. During the planning phase, a site 
survey is conducted to determine the safe building capacity 
(SBC) of the ground and to accurately measure the project 
length. During the design, a 2D layout model is created to 

include general requirements based on government 
regulations. During the analysis period, it is necessary to 
calculate bending moments, shear forces and additional 
elements, and to check their compliance with the safety 
standards of regulatory authorities manually and through 
software. Schedule and quantity estimating focuses on 
determining the construction schedule, total materials 
needed, and total construction costs. It is important for 
engineers and architects to plan this process in advance. 
Common software used in this phase include Revit 
Structures, Robot Structural Analysis, and E-Tabs. 

Revit Structures is a Building Information Modeling (BIM) 
tool. The software can create 4D models that include 
construction planning, analysis, design and estimation. 
Construction inspections are performed using an advanced 
software called Robotic Structures, an extension of Revit 
Structures. Users can design elements such as beams, 
columns, walls, floors, etc. on this platform, ensure their 
safety with quality controls, provide appropriate tools and 
make construction estimates. It is an analysis tool that 
calculates the shear forces and bending moments of 
structures for various combinations. The software helps in 
creating and defining buildings as per the set standards and 
provides cross-references to the regulations of different 
countries. It also provides reinforcement as per the required 
standards to ensure the safety of beams and lines by 
following the instructions in the IS specifications. 

2. LITERATURE REVIEWS  

[1] Ali MM, Moon KS: This paper examines the evolution of 
tall building structural systems and the technological drivers 
of tall building development. A new classification of interior 
and exterior structures is proposed for key processes. 
Although the most representative systems for tall buildings 
are discussed, this review focuses on current models such as 
bracing systems and diagrid structures. We also discuss the 
use of damping systems to control building motions. We also 
examine modern "out-of-the-box" architectural design 
principles, such as aerodynamics and bending materials, 
which directly or indirectly affect the performance 
characteristics of tall buildings. Finally the future of structural 
developments in tall buildings is envisioned briefly. 

[2] Terri Meyer Boake: This article will review current 
developments in diagrid construction, including design, 
detailing, fabrication and installation. The technical and 
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architectural design of diagrid buildings falls within the 
domain of work or expertise of architects and engineers. 
Current research and design approaches to diagrid buildings 
are quite different from the perspectives of architects, 
engineers and fabricators/installers. Given the nature of this 
new geometry, the decision to reveal or conceal structure 
impacts the design of the building in a very specific way. This 
article is designed to provide a comparative understanding of 
the design and content of these models by examining 
important contemporary examples. 

[3] Mashhadiali N, Kheyroddin A: In this study, strength 
and stiffness are used as a method to design a grid system 
consisting of rectangular and hexagonal beams with four 
different diagonals for 30, 50, 70 and 90-story buildings 
subjected to wind loads. The effects of different geometries of 
the components in diagonal and hexagonal grid systems on 
maximum displacement and structural performance are 
compared. We also discuss the use of similar supports in both 
systems for sensitive skins. In this study, nonlinear static and 
dynamic analysis is used to evaluate the seismic performance 
of a 30-story diagrid and hexagonal grid structure. The 
results show that the hexagonal grid system has the 
advantages of better visual graphics, higher ductility and 
approximately three times higher stiffness sensitivity than 
the diagonal grid. Finally, compared to the oblique grid 
system, the hexa-intersection grid system has sufficient 
capacity to overcome the height limitation. The tips discussed 
here are intended to help architects and designers improve 
their designs.  

[4] Moon KS, Connor JJ, Fernandez JE:   This paper presents 
a simple method for determining the first major member. The 
method is applied to a single-story building with a height 
range of 20 to 60 stories, and the best values of the mesh 
geometry to represent the design loads cannot be obtained. 
These results have proven to be very useful for architects and 
engineers in guiding preliminary design. This paper also 
discusses architectural and constructability issues related to 
diagrid structures.  

[5] Khushbu Jani, Paresh V. Patel b:  The main objective of 
this study is to facilitate the construction of high-rise 
buildings with the advances in manufacturing technology, 
materials, processes, analytical and design methods. This 
study is based on the analysis and design of a 36-storey 
diagrid steel building. Let us consider a normal floor plan of 
36 m × 36 m. ETABS software is used for modeling and 
analysis of materials. All elements of the design are designed 
in accordance with IS 800:2007 considering all connected 
components. The analysis and design of the model take into 
account both downwind and crosswind dynamics. In 
addition, the load distribution on the diagrid system of a 36-
story building was examined. Similarly, diagonal lines for 50, 
60, 70 and 80 floors were determined and designed. These 
data compare the analysis results over time, the prominent 
changes and different stories. 

[6] Seung Yong Jeong, Thomas H.-K. Kang, Jang Keun 
Yoon, Ron Klemencic:  The purpose of this study is to 
determine the seismic performance of a 49-story residential 
building under construction in Seoul, South Korea. The house 
in this case study has an irregular plan and shares a deep 
basement with the neighboring house. An aperiodic historical 
study is conducted on maximum magnitude earthquakes 
(MCE) and minimum magnitude earthquakes (RE). The 
results of the basement model are examined. The modeling of 
the surrounding ground structure involves the 
transformation of torsional structures that can be easily 
amplified by the ground materials at high frequencies and 
cause damage to the upper part of the building. According to 
the presented analysis, it is recommended to design the 
design in which the basement structure is used together with 
the surrounding soil structure and the structure is not 
uniform. 

[7] James O. Malley, John Wallace:  The purpose of this 
study is to develop recommendations for validating the 
values used in the seismic design of tall buildings and in 
modeling the behavior of the systems. Shortly thereafter, ATC 
received additional funding from the Federal Emergency 
Management Agency (FEMA) through the Building Seismic 
Safety Committee (BSSC) of the National Institute of Building 
Sciences to support this work on behalf of PEER. A workshop 
on seismic design and analysis issues for tall buildings was 
held in January 2007. The results of the workshop were 
documented in a companion document, Proceedings of the 
ATC-72 Workshop on Issues in Seismic Design and Analysis 
of Tall Buildings. This document included a list of the most 
important design issues and acceptance criteria to be 
addressed with input from the workshop participants.  

[8] M. Surana, Y. Singh and D. H. Lang: The objective of this 
study is to evaluate the performance of shear wall and core 
buildings designed as per Indian Code using nonlinear 
pushover analysis. Shear walls are modeled using general 
linear models and shell models are validated with 
experimental results from other literature. It is also observed 
that the stiffness obtained from time curvature analysis 
agrees well with the experimental results while the shell 
model predicts high initial stiffness and decreasing stiffness 
after cracking, consistent with the experimental results. The 
models can be used to evaluate the effectiveness of ‘dual 
system’ designed as per Indian specifications. Observations 
have shown that buildings with shear walls at the periphery 
perform better than buildings with shear walls at the centre. 

[9] M. Mosoarca: In this study, the results of theoretical and 
experimental investigations on the damage of three concrete 
shear walls with stepped openings are presented. These 
results are compared with the results of open composite 
walls, especially in terms of seismic response. The failure 
modes of the wall structures under the influence of 
earthquake forces are determined using computer software 
and cyclic loading experiments. 
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[10] A. K. Marsono and S. Hatami: In this study, the 
performance of tie bars in rectangular and octagonal concrete 
shear walls was evaluated. In this study, it was suggested to 
add eaves to the corners of circular openings and to create 
octagonal openings to strengthen electrical connections. The 
behavior of composite beams under cyclic loading was 
investigated by comparing the results of rectangular and 
octagonal shear walls. The results show that the strength of 
octagonal open shear walls connected to power lines is 
higher than the strength of right-angled open shear walls 
connected to power lines. 

3. CONCLUSIONS 

This paper provides an overview of the findings from a 
comprehensive review of existing literature on the behavior 
of shear walls in different types of buildings, with a specific 
emphasis on shear walls that have openings. The primary 
outcomes are:   

1) The placement of shear walls has a significant 
impact on the distribution of forces, necessitating 
careful consideration.  

2)  Larger walls have the ability to withstand greater 
horizontal forces.   

3) The concept of incorporating shear walls can help 
minimize movement during an earthquake.   

4) Although openings in shear walls decrease the 
potential for shear and lateral stiffness, they can 
enhance ductility and energy dissipation.  

5) The seismic performance of the structure is 
influenced by various factors, including restraint, 
opening size, and location.   

6) Houses that have openings in their shear walls 
experience greater floor drift compared to houses 
without such openings.   

7) As the size of the opening in the shear wall 
increases, the lifespan of the process also increases. 
When there is an open circuit, the frequency of the 
signal decreases.   

8) Shear walls with openings typically have lower 
resistance compared to shear walls without 
openings.   

9) The reinforcement placed around the opening has a 
substantial impact on the ductility and shear 
strength of the shear wall.   

10) In contrast to conventional shear walls, there are 
fewer research studies available on precast 
composite shear walls that incorporate boundaries 
and openings. 
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