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Abstract— Shear wall is a structural member used to resist 

lateral forces i.e. parallel to the plane of the wall. For 

slender walls where the bending deformation is more, Shear 

wall resists the loads due to Cantilever Action. In other 

words, Shear walls are vertical elements of the horizontal 

force resisting system. In building construction, a rigid 

vertical diaphragm capable of transferring lateral forces 

from exterior walls, floors, and roofs to the ground 

foundation in a direction parallel to their planes. Examples 

are the reinforced-concrete wall. Lateral forces caused by 

wind, earthquake, and uneven settlement loads, in addition 

to the weight of structure and occupants, create powerful 

twisting (torsional) forces. This leads to the failure of the 

structures by shear. Shear walls are especially important in 

high-rise buildings subject to lateral wind and seismic 

forces.     
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I. INTRODUCTION 

In structural engineering, a shear wall is a structural system 

composed of braced panels (also known as shear panels) to 

counter the effects of lateral load acting on a structure. Wind 

and seismic[1] loads are the most common loads that shear 

walls are designed to carry. The shape and plan position of 

the shear wall influences the behavior of the structure 

considerably. Structurally, the best position for the shear 

walls is in the center of each half of the building. This is 

rarely practical, since it also utilizes the space a lot, so they 

are positioned at the ends. It is better to use walls with no 

openings in them. So, usually, the walls around lift shafts 

and stairwells are used. Also, walls on the sides of buildings 

that have no windows can be used. 

This paper address the effect of shear wall on the 

seismic response of high rise structure. The results are 

compared in terms of storey displacement, acceleration, 

drift, time period.  

II. STRUCTURAL MODELING 

A 23 storey models have been made in Etabs 2016. 

Symmetrical model is 15m x 15m in plan having 3 x 3 bay 

each 5m wide. Height of each storey is 3m in both the cases. 

Beam having size of 300x450 mm and column having size 

of 450x450 mm have been provided. Slab of 150mm 

thickness have been provided. The design dead load and live 

load on floor slab are 1.5 kN/m2 and 2.5 kN/m2 

respectively. Loads due to outer walls of 14.82 kN/m have 

been applied onto outer beams and for inner beams load of 

7.41 kN/m have been applied. 

The design earthquake load is computed based on 

Zone factor 0.36, Soil type II, Importance factor 1, Response 

reduction factor 3 as per IS 1893-2002. A linear time history 

analysis has been performed for Elcentro ground motion 

data. Later on, the base shear values of time history case has 

been scaled as per IS code requirements. 

 
Fig. 1: On the left side is RCC portal frame and to the right 

is RCC portal with corner shear wall. 

 
Fig. 2: On the left side is Portal frame outer shear walls and 

to the right is Portal with shear wall at center bay. 

 
Fig. 3: On the left side is Portal frame outer plus inner core s 

walls and to the right is Portal with lift shaft at center bay 
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Fig. 4: On the left side is RCC portal frame, in the middle is 

portal frame with corner shear walls and to the right is portal 

frame with outer shear walls. 

 
Fig. 5: On the left side is RCC portal frame with inner core 

shear wall, in the middle is portal frame with inner core plus 

outer shear walls and to the right is portal frame with lift 

shaft shear walls. 

A full time history will give the response of a 

structure over time during and after the application of a load. 

To find the full time history of a structure's response, you 

must solve the structure's equation of motion. Elcentro 

ground motion data has been provided to Etabs . Static 

coefficient method has been used to first calculate the base 

shear the n time history analysis has been performed on 

structure. Then the scale factor has been calculates by 

dividing base shear of stactic coefficient method to the base 

shear of time history analysis.  

𝑆𝑐𝑎𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 =
𝐼

𝑅

𝑆𝑉

𝑆
 

Where I is importance factor, R is response 

reduction factor, SV shear from  static coefficient method, S 

is shear from time history analysis of the building subjected 

to Elcentro. Earthquake. 

 
Fig. 6: Thime history function definition window in Etabs 

2016. Elcentro ground motion data has been used here. 

The 1940 El Centro earthquake occurred at 21:35 

Pacific Standard Time on May 18 in the Imperial Valley in 

southeastern Southern California. 

Six models having different shear wall position are shown:- 

 Model I: RCC portal frame without any shear wall. 

 Model II: RCC portal frame with shear walls in corners. 

 Model III: RCC portal frame with outer shear walls  

 Model IV: RCC portal frame with inner core shear 

walls. 

 Model V: RCC portal frame with inner core and outer 

walls.  

 Model VI: RCC portal frame with lift shaft shear walls. 

 
Fig. 7: The load case data of Time history load in x direction 

is shown in this window, an scale factor of 189.43 has been 

used for the acceleration of elcentro ground motion data. 

III. ANALYSIS RESULTS 

The analysis results in terms of time period, storey 

displacement, acceleration, storey drift are shown below. 
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Graph 1: Comparison between Time Period of models 

It is observed that time period decreases when we 

increase no of shear walls provided to the outer and inner 

side of the structure as compared to the RCC portal model.    

 
Graph 2: Comparison between displacement of models 

It is observed that base shear has decreased when 

we provided base isolators to symmetric and asymmetric 

structure as compared to the fixed base model.  

 
Graph 3: Comparison of storey acceleration between models 

It is observed that storey displacement and 

acceleration decreases when we increase no of shear walls 

provided to the outer and inner side of the structure. 

 
Graph 4: Comparison of storey drift between models 

It is observed that storey drift decreases when we 

increase no of shear walls in the outer and inner side of the 

structure. 

IV. CONCLUSION 

Following conclusions can be made from the analysis:- 

1) From analytical results, it is observed that shear wall 

reduces the seismic response of all high rise structures 
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in comparison to portal frames without shear wall and 

control the damages in building during strong ground 

shaking. 

2) From the comparison between the model, it has been 

observed that time period, Storey displacement, storey 

acceleration, storey drift decreases. 

3) From analytical study, it is observed that as we increase 

the no of shear walls to the outer as well as inner side of 

the structure the time period goes on decreasing. 

4) Its can be seen from the analysis result of storey 

displacement and acceleration, as we increase the no of 

shear walls inner or outer the displacement and 

acceleration of all the stories decreases in the proportion 

of the no of shear walls provided in the structure.  

5) From analytical results, it is observed that the models in 

which shear wall is placed at the center of the structure, 

the time period, displacement, acceleration and the drift 

decreases more as compared to the model in which the 

shear wall is away from the center of the structure.  
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