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Abstract— In addition to columns, beams, slab RCC 

structures are having vertical plates or walls called the shear 

walls. We are calling them shear walls as they are resisting 

large amount of shear because of lateral loads on the RCC 

structure. Thus, shear deformation does not dominate the RC 

wall failures. Shear walls are a type of wide beams that carry 

the seismic forces or loads to the base or foundation. It can 

also act like a cantilever to oppose the lateral loads without 

or in presence of the frames. The vertical elements of the 

lateral load resisting system are the Shear walls. We are 

constructing the shear walls to reduce the effect of the lateral 

loads on a tall structure. Shear walls are constructed in the 

residential as well as the commercial buildings based on the 

requirements to form a box type structure to resist the lateral 

loads. Thus after proper design and construction shear walls 

are ready to resist the lateral loads acting on the structure 

bearing sufficient strength and stiffness to resist these loads. 

The Shear walls which are constructed in the structure not 

only resist the vertical loads and its self weight but also the 

lateral loads due to winds, earthquake and sway moments. 

The shear walls are placed at such positions and angles such 

that it has a considerable affect on the lateral loads. 

Therefore, shear walls are best suited for the structure in the 

resistance of the lateral loads. Shear walls has to resist many 

forces acting on it such as the pull of the wind forces, the 

shear forces which pushes the walls, etc., Different types and 

shapes of shear walls are constructed in the structure 

according to the lateral load resistance design requirements, 

hence gaining the three dimensional stability. 
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I. INTRODUCTION 

As the lateral loads caused by the seismic motion and wind 

are acting on the structure hence, it’s the necessity of the tall 

structure to be stiff to resist the loads. Vibration, sway, high 

stresses can be produced by these lateral loads. Thus, the tall 

structure must be sufficiently strong and have adequate 

stiffness to resist the lateral as well as the vertical loads. For 

these purposes the shear wall structure is recognized to be 

the most efficient one. As compared to a bare frame the 

masonry infill frames also posse’s sufficient stiffness and 

strength. 

The vertical elements of the lateral load resisting 

system are the Shear walls. We are constructing the shear 

walls to reduce the effect of the lateral loads on a tall 

structure. Shear walls are constructed in the residential as 

well as the commercial buildings based on the requirements 

to form a box type structure to resist the lateral loads. Thus 

after proper design and construction shear walls are ready to 

resist the lateral loads acting on the structure bearing 

sufficient strength and stiffness to resist these loads 

A. Shear Wall 

In addition to columns, beams, slab RCC structures are 

having vertical plates or walls called the shear walls. We are 

calling them shear walls because they resist a large amount 

of shear due to lateral loads on the RCC structure. Thus, 

shear deformation does not dominates the RC wall failures. 

Shear walls are a type of wide beams that carry the seismic 

forces or loads to the base or foundation. It can also act like 

a cantilever to resist the lateral loads without or in the 

presence of frames. 

When the frame system alone is not sufficient to 

resist the lateral loads or forces then the shear walls are 

introduced in the structure. There are different types of shear 

walls introduced in the RC structure. Shear walls are 

provided at the different locations in the structure depending 

upon the intensity and action of the lateral loads. Even when 

the plane walls are present in the structure the shear walls 

are provided in addition to these walls. In the analysis the 

entire loads are assumed to be acting on the shear walls and 

then the stiffness is observed after that the distribution of 

loads is done. One of the method of increasing the strength 

of the existing structure is by adding shear walls to it. Hence 

by this method a large amount of lateral loads are resisted. 

Any of the method of construction can be adopted for shear 

walls. 

In case of tall buildings as the height is increasing 

shear walls becomes a necessity due to a large amount of 

lateral loads in the form of winds, seismic forces, sway 

movements reducing the stiffness of the structure. Thus 

shear walls adds stiffness to the structure. in the structure, if 

the frame alone is taking up all the loads then it would 

develop moments in the different elements of the structure 

in each storey. Hence, shear walls takes up the moments in it 

and reduces the effect on the other structural elements. As 

an outcome distribution of loads is taking place between 

various structural elements and shear walls. 

B. Importance of Construction of a Shear Wall 

The Shear walls which are constructed in the structure not 

only resist the vertical loads and its self-weight but also the 

lateral loads due to winds, earthquake and sway moments. 

The shear walls are placed at such positions and angles such 

that it has a considerable affect on the lateral loads. 

Therefore, shear walls are best suited for the structure in the 

resistance of the lateral loads. Shear walls has to resist many 

forces acting on it such as the pull of the wind forces, the 

shear forces which pushes the walls, etc,. Different types 

and shapes of shear walls are constructed in the structure 

according to the lateral load resistance design requirements, 

hence gaining three dimensional stability. 
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C. Forces Acting on Shear Walls 

There are two types of forces acting on shear walls that is 

the uplift forces and the shear forces. The ground 

movements and the external forces like wind and waves 

results in the acceleration which generates Shear forces in 

the stationary buildings. Because if this the shear forces are 

generated through the height of the building between the top 

and the bottom end connections. 

As the horizontal forces acting at the top of the 

wall because of which the uplift forces are generated. This 

action causes the lifting of the one end of the wall and push 

on the other end. Some of the uplift forces are large that tries 

to tip the entire wall over. Bearing walls are having less 

uplift than the non-bearing walls. 

D. Types of Shear Walls (Depending upon the Materials 

used for Construction) 

1) Steel plate shear wall. 

2) RC shear wall. 

3) Reinforced Hollow Concrete Block Masonry. 

4) Plywood shear wall. 

5) Mid ply shear wall. 

E. Types of Shear Wall Depending on Placing and 

Dimension of the wall 

 Slender shear walls: these are usually having a height 

to width ratio greater than 2. 

 Squat shear walls: these are usually having a height to 

width ratio less than 0.5. 

 External shear walls: these are placed on the external 

surface of the building, along the plane of the frame 

rather than in the building. 

 Internal shear walls: these are placed in the gaps of the 

columns of the system with or without the shear walls. 

F. Types of Shear Walls based on the Geometry 

1) Box shape 

2) L shape 

3) U shape 

4) T shape 

5) I shape 

G. Advantages of Shear Walls 

1) Well designed and constructed shear walls proves to 

have a good performance at the time when an 

earthquake occurs. 

2) Shear walls are easy to construct because of the 

straight reinforcement similar that of a column. 

3) Shear walls are cost effective i.e. economical in 

construction. 

4) Shear walls resist a large amount of the lateral loads 

due to wind, seismic activity i.e. the earthquake and the 

sway moments. 

II. AIM OF THE WORK 

The dissertation work includes the comparative study on the 

RCC structural elements like the bare frame and shear walls. 

Thus the structure is subjected to dynamic analysis 

including modal analysis using the response spectrum 

method and the equivalent lateral force method. the 

Dynamic parameters such as base shear, displacement, mode 

period and storey acceleration are obtained and these results 

are compared. 

The scope of this study is to have a comparison of 

the RCC structure with a bare frame and a bare frame with 

different types of shear walls. Hence, the action of the 

lateral loads on the structure with and without the shear 

walls is noted and compared. 

III. OBJECTIVE OF THE WORK 

The main objectives of the project work includes as follows: 

1) The objective is to find out the response of 26 storey 

RCC structure with a bare frame and a bare frame with 

different locations and types of shear walls, by modal 

analysis, response spectrum analysis and equivalent 

static lateral force method of analysis. The modeling 

and the analysis id carried out using Finite Element 

based software ETABS. 

2) Different mode shapes and mode periods are obtained 

by the modal analysis. 

3) The Response spectrum analysis is done for zone-5 as 

per IS 1893 (Part 1):2002 for hard soil type. 

4) Mode periods, mode shapes, base shear, displacement 

and storey acceleration are determined by using 

response spectrum method and equivalent static lateral 

force method. 

5) Comparison is done between the RCC structure with a 

bare frame and a bare frame with different types or 

shapes of shear walls to know the effectiveness of the 

shear walls. 

IV. ORGANIZATION OF THE PROJECT THESIS 

The thesis is presented in six chapters. The detailed contents 

of these chapters are given below: 

 Chapter 1: Includes a detailed introduction about the 

shear walls, different shapes and types and all of its 

concepts. This Chapter also includes the aim and the 

objective of the thesis work. 

 Chapter 2: This chapter includes a detailed overview of 

the literature of the previous researches on the effect of 

different types of shear walls on RCC structures. 

 Chapter 3: In this chapter the numerical modeling and 

method of analysis is present. 

 Chapter 4: This chapter includes a detailed view on the 

results and discussion of the work done. 

 Chapter 5: This chapter contains the conclusion 

obtained from the study on the shear walls. It also 

shows the scope of the work which can be extended for 

further study. 

 Chapter 6: Finally this chapter shows the references, 

codes/IS standards considered during the work and the 

text books of different authors. 

V. MODELLING AND DESCRIPTION OF BUILDING 

A. Building Data Details 

 Structure - R.C.C (SMRF) 

 Dimension of Plan - 22.5mX25m 

 Floor Height - G+25 = 26 storey (83.2m) 

 Type of structure- Commercial Building 
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B. Material Properties 

1) Concrete (IS 456:2000) 

Grade of concrete - M30 kN/m3 (beams, columns and slabs) 

Grade of steel - 500 kN/m3 

Concrete density  - 25 kN/m3 

2) Sectional Properties (26 Storey Structure) 

Beam sizes 300x500mm. 

Interior column sizes - 850X850mm 

Exterior column sizes - 500X700mm 

Slab thickness - 150mm. 

Shear wall thickness - 250mm. 

C. Load Considerations 

1) Gravity Load 

Live load - 3 kN/m2 

Floors finish - 1 kN/m2 

2) Lateral Load 

(i) Response spectrum analysis 

Zone factor - v 

Soil type  - Hard 

Damping - 5% 

Important factor - 1.0 

Response reduction factor  - 5.0 

D. ETABS Models 

1) Cases: 26 Storey (G+25). 

 Model-1: Bare frame without shear wall. 

 Model-2: Bare frame with rectangular shape of shear 

wall. 

 Model-3: Bare frame with L shape of shear wall. 

 Model-4: Bare frame with Box Shape of shear wall. 

 Model-5: Bare frame with Channel shape of shear 

wall. 

 Model-6: Bare frame with shear wall placed in 

longitudinal direction only in X direction. 

 Model-7: Bare frame with shear wall placed in 

transverse direction only in Y direction. 

VI. ANALYSIS OF THE MODELS 

A. Introduction 

This project work is carried out to compare the dynamic 

response of RCC bare frame with and without shear walls. 

The building is considered for the linear dynamic analysis 

which includes models analysis, response spectrum analysis 

and equivalent static method. From the model analysis, the 

mode periods, the mode shapes are obtained. From 

equivalent static method base shear and displacement are 

obtained. From the Response spectrum method of analysis 

storey acceleration results for zone – v as per IS 1893-2002 

are obtained. 

B. Mode (Time) Period 

#G+25 Structure 

Models Mode 1 Mode 2 Mode 3 Mode 4 Mode 5 

Model 1 4.270 4.069 3.588 1.382 1.310 

Model 2 3.405 3.392 2.517 0.989 0.975 

Model 3 1.828 1.728 0.953 0.429 0.395 

Model 4 3.093 3.074 2.373 0.827 0.804 

Model 5 2.470 2.397 1.741 0.603 0.570 

Model 6 4.210 3.235 2.747 1.369 0.880 

Model 7 3.999 3.204 2.703 1.294 0.847 

Table 1: Comparison of Mode period (sec) for different 

models 

 
Fig. 1: Comparison of Mode (Time) period (sec) for 

different models. 

VII. CONCLUSION 

In this project the seismic analysis of RCC structure is 

carried out by both static and dynamic analysis and the 

displacement, base shear, and acceleration and obtained or 

determined and then they are compared. Based on the 

studies done, the following conclusion may be drawn. 

A. Base Shear 

It is observed or noticed that the model with a bare frame 

with L shape of shear walls has the maximum base shear as 

compared to the other models with different shape of shear 

walls and with a bare frame with no shear wall. 

After the static and the dynamic analysis by the 

equivalent static force method and response spectrum 

method, it has been found that the model with a bare frame 

with no shear walls shows lesser or minimum base shear as 

compared to all the other models. 

B. Displacement 

After both the analysis i.e., the static and the dynamic 

analysis, It has been noticed or observed that the model with 

a bare frame along with a L shape of shear walls shows 

lesser displacement as compared to all the other models. 

Hence, by providing the shear walls we can 

increase the strength and stiffness of the structure to a large 

extent. Thus, by providing shear walls or placing the shear 

walls at proper or adequate locations in a structure reduces 

the displacement due to a seismic activity or an earthquake. 

C. Acceleration 

It has been noticed or observed that the valve of acceleration 

is lesser in the model with a bare frame with no shear walls 

in both the directions in longitudinal as well as the traverse 

direction. Thus the stiffness participate is less in this model 

(Bare frame without shear wall). 

However, it has been observed that the acceleration 

valve is lesser in the model with L shape of shear walls as 

compared to the models with different shape of shear walls. 

Finally, from the detailed study on the different models with 

different locations we can conclude that the model with L 

shape of shear walls shows better performance and location 

of the shear wall is best with respect to the base shear, 

displacement and the acceleration. 
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