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Abstract— Shear walls are provided in high rise structures 

and structures located in higher seismic areas. The primary 

purpose of shear wall is to resist lateral forces arising due to 

earthquake or wind. Usually, architectural design leads to 

the existence of doors and windows within shear walls. This 

project is to study the effect of openings in shear wall on 

behavior of structural frames. A RCC medium rise building 

of 12 stories with floor height 3m subjected to earthquake 

loading in V Zone has been considered. Such building 

modeled with different type of lateral resisting system: 

complete shear wall, shear wall with opening. Results of the 

analyses showed a substantial decrease in terms of strength 

of the wall for shear walls with openings. Also to study the 

displacement at various levels with the different percentage 

or size of opening provide in shear wall. This study verified 

large lateral displacements and ductility for shear walls with 

openings in comparison with complete shear wall. The 

displacement increases gradually from ground floor to top 

floor with increase in percentage of openings. If openings 

are required in shear wall detailed analysis of structure is 

essential as it may lead to erratic increase in forces on 

columns. 
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I. INTRODUCTION 

Shear walls are vertical elements of the horizontal force 

resisting system. Shear walls are constructed to counter the 

effects of lateral load acting on a structure. In residential 

construction, shear walls are straight external walls that 

typically form a box which provides all of the lateral support 

for the building. Behavior of structure during earthquake 

motion depends on distribution of weight, stiffness and 

strength in both horizontal and planes of building. To reduce 

the effect of earthquake reinforced concrete shear walls are 

used in the building. These can be used for improving 

seismic response of buildings.    

When shear walls are designed and constructed 

properly, and they will have the strength and stiffness to 

resist the horizontal forces. 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 or vertical truss. Lateral forces 

caused by wind, earthquake, and uneven settlement loads, in 

addition to the weight of structure and occupants; create 

powerful twisting (torsion) force. Shear walls are usually 

provided along both length and width of building plans 

reducing lateral displacement under earthquake loads. Shear 

walls became an important part of mid and high-rise 

residential buildings.  

Shear walls, which are quite common in Earthquake 

resisting structural systems, may have openings for doors, 

windows and building services or other functional reasons. 

Such openings create regions of disturbed stress flow.  Such 

small openings in the shear wall will yield minor effect on 

the load capacity of shear walls, cracking pattern and 

maximum drift. The size and location of openings may vary 

from architectural and functional point of view therefore 

proper Size of opening is very important for the structure to 

behave safe. 

II. BRIEF LITERATURE REVIEW 

The study effect of location and openings in shear wall on 

behavior of structural frames [1]. A RCC medium rise 

building of 10 stories with floor height 3m subjected to 

earthquake loading in Zone II,III,IV,V has been considered 

Significant outcome of the study includes shear wall at lift 

well location partially reduces displacement in X direction, 

Shear walls in X direction (case3) , on Periphery (case4) and 

additional shear wall in X direction (case5) greatly reduces 

displacement in X direction, shear walls in X direction only 

marginal contributes in the reduction of displacement in Z 

direction .However shear wall in Z direction as per case no.4 

there is significant reduction in z direction. The 

displacement increases gradually from ground floor to top 

floor with increase in percentage of openings. If openings 

are required in shear wall detailed analysis of structure is 

essential as it may lead to erratic increase in forces on 

columns. 

The results of a time history study for tall concrete 

buildings are presented in [2], addressing the effects of 

openings in concrete shear walls under near fault earthquake 

ground motions. A ten-story building was modelled with 

three different types of lateral resisting systems: complete 

shear walls, shear walls with square opening in the centre 

and shear wall with opening at right end side. Studied 

models were analyzed with nonlinear software under the 

two mentioned records. The results evaluated were time 

history of displacements and basal shears of the investigated 

models. Results of the analyses showed a substantial 

decrease in terms of strength of the wall for shear walls with 

openings. In the model with opening at centre of the wall, 

maximum lateral displacement was up to 8% less than 

maximum lateral displacement of the model with opening at 

the right end side; while for the complete shear wall that 

decrease was up to 17% less. The investigated building 

shows a specific behaviour of the openings, when compared 

with the complete wall case, which causes an increase in the 

time history of displacements. Finite element analyses of a 

panel with opening, showed a dramatic decline in ultimate 

force up to 54%. This study verified large lateral 

displacements and ductility for shear walls with openings in 

comparison with complete shear wall. 
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III. METHODOLOGY 

A. Structural Modeling 

A RCC medium rise building of 12 stories subjected to 

earthquake loading in Zone V has been considered .In this 

regard, ETABS software have been considered as tool to 

perform. Displacements and Story drift have been calculated 

for six different models to find out the effect of Size of 

openings in shear wall in the building. The plan of the 

building with Solid shear wall as shown in Figure.1 has been 

considered to carry out the study. The Lateral forces are 

resisted by the Ordinary Moment Resisting Frames and 

Reinforced Shear wall. The Lateral Force at every Floor 

Level is Calculated Using Equivalent Static Method, IS 

1893(Part 1):2002. The shear wall is isolated from the 

structural elements and further analysis is carried out for the 

considered shear wall. Six different models of Shear wall 

with window opening have been taken for analysis. 

Model W1- Solid Shear Wall 

Model W2- Shear wall with window opening (1.0x1.2) 

Model W3- Shear wall with window opening (1.5x1.2) 

Model W4- Shear wall with window opening (2.0x1.2) 

Model W5- Shear wall with window opening (2.5x1.2) 

Model W6 - Shear wall with window opening (3.0x1.2) 

B. Structure Definition 

The building considered is G+12 storeyed, of floor to floor 

height of 3.1 meter. The Structural walls and the columns 

have the same cross sections throughout the height of the 

building. The floor beams and the slab also have the 

universal dimensions at all the floor levels. Shear wall of 

230mm is centrally located at the exterior frames as shown 

in Figure.1, the thickness of floor slab and roof is 150mm. 

The dimensions of all the beams of frame are 230mm x 

600mm and that of columns is 230mm x 975 mm. The 

structure is assumed to be fixed at the base. The grade of 

concrete is M25 and steel used is Fe415.            

 
Fig. 1: Plan of the building 

 
Fig. 2: Solid Shear Wall  

 
Fig. 3: Shear Wall with Window opening  

IV. RESULTS AND DISCUSSION 

Shear wall structure having G+ 12 storeys is analyzed for 

gravity and lateral loads. The effect of Displacement and 

storey drift are observed for different stories. The analysis is 

carried out using ETABS and data base is prepared for 

different storey levels as follows. 

A. Lateral Displacement 

Lateral displacement for all model in both direction are as 

shown in Graph 1 and Graph 2 

 
Fig. 4: Story Displacement (X direction) 

 
Fig. 5: Story Displacement (Y direction) 

From results it is observed that the displacement of 

model W6 is maximum which about 9.5% in x-direction and 

11% in y-direction as compared with model W1 and 

Displacement is occurs same upto storey 2 for all models 

because of stiffness.  

B. Story Drift Ratio 

Story drift is the displacement of one level relative to the 
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other level above or below. Story drift ratio according to 

different size of opening in each model is shown in fig. In 

Software value of story drift is given in ratio 
                 

 
                                              

                   
 

 
Fig. 6: Story Drift (X direction) 

 
Fig. 7: Story Drift (Y direction) 

From the result observed that the story drift is maximum at 

story 5 about 8.9% in x-direction and at story 7 about 14.7% 

in y-direction i.e. frame model W6 as compared with model 

W1. All models have the minimum value of story drift at 

story 1 as compared with model W1. 

C. Column Forces 

Axial Forces of columns for all models Compared with 

model W1 (i.e. Solid shear wall) are as shown in Graph 5. 

 
Fig. 8: Column Forces 

From the studies made above, it is observed that 

forces in columns increase due to the opening provide in 

shear wall. Maximum forces are increase in column C16, 

C17, C18, C19 if opening provided in shear wall. 

V. CONCLUSION 

The following conclusion is drawn from present work.  

1) Introduction of shear wall greatly reduces lateral 

displacements in structures due to   application of 

earthquake forces. 

2) Reducing the opening in shear wall by 50% the 

displacement is reduced up to 44.7%.  

3) Variation of storey drift with storey is non-linear. 

The maximum story drift in storey 5 and storey 7 in 

x- direction and y-direction respectively.  

4) A very good control over displacement, drift, can 

be achieved by keeping the minimum possible 

opening provided in shear wall. 

5) Careful analysis of structures is necessary, if shear   

wall is provided with opening as it may result in 

unnecessary increase of forces in various columns.  

6) with the increase in openings in shear wall lateral 

displacement increases to greater extent.  

7) If openings are required in shear wall detailed 

analysis of structure is essential as it may lead to 

erratic increase in forces on columns 
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