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Abstract: 

In present era demand for land is high for residential, commercial and industrial growth of any country and also we need to 

preserve land for agriculture. Due to this there is increase demand for high rise structures. These tall buildings are subjected to 

lateral forces due to wind and earthquake. Today’s tall buildings have become more and more slender, leading to the possibility of 

more sway in comparison with earlier high rise buildings. To improve the dynamic response of these slender tall buildings 

different forms of structural system need to be adopted. One of the structural forms for RC buildings is by using shear walls. 

Lateral forces due to wind or earthquake are usually resisted by shear walls which are provided parallel to the direction of lateral 

load. These shear walls, by their shearing resistance and resistance to overturning, transfer the lateral loads to the foundation. In 

this study A 30 storey building with and without openings in shear wall is studied. Response spectrum method is used for 

dynamic analysis. 
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I.           INTRODUCTION 

 

The fast growth of the urban population and the consequent 

pressure on limited land has considerably influenced urban 

residential development. The high cost of land, the desire to 

avoid a continuous urban sprawl and the need to preserve 

important agricultural production land have all contributed to 

drive residential land commercial buildings upward that is 

vertical direction.  The high structures are monuments of 

power and prestige, supreme achievements in engineering and 

design. But Major hazards caused by earthquake, winds in 

recent decades have brought increasing awareness among 

structural engineers and construction professionals to design 

these high rise structures for these lateral forces. In building 

construction, a rigid vertical member capable of transferring 

lateral forces from exterior walls, floors, and roofs to the 

ground foundation in a direction parallel to their planes, is 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 torsional 

forces, These forces can literally tear or shear a building apart. 

Providing a rigid wall inside frame system structure increases 

the stiffness of the frame and prevents rotation at the joints. 

Shear walls are especially important in high-rise buildings 

subject to lateral forces.  

 

II. SIGNIFICANCE OF STUDY 

 

In general most of the Reinforced concrete frame buildings 

with masonry infill walls have been widely constructed for 

residential or commercial or industrial purposes through the 

worldwide. Masonry infill generally consists of brick 

masonry, stone masonry or concrete block walls, which are 

constructed between columns and beams of a RC frame 

structure. These wall panels strength and stiffness are 

generally not considered while design process and theses 

treated as non-structural components in the building. It can be 

observed that if the effect of infill is taken into account in the 

analysis and design of structure, the resulting structure may be 

economical and viable. Sufficient experimental and analytical 

research is reported in various literatures, which attempts to 

explain the behavior of infilled frames. Moreover, infill, if 

present in all storeys gives a significant contribution to the 

overall performance and strength of structure, therefore the 

influence of masonry wall is of great importance. 

 

 
Figure.1. Shear wall construction with openings in shear 

wall 

Presence of openings cannot be avoided in RC wall buildings 

from the functional requirements point of view.  However, 

openings pose serious problems of stiffness irregularities in 

walls. Both stiffness and deformation characteristics of wall 

are significantly degraded due to the presence of openings. 

Presence of large openings makes the portions of the wall 

above the openings to act as coupling beams or spandrels 

which significantly increase the ductility demand of the walls. 

Large and unsymmetrically placed openings should be 
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avoided in the walls. Openings should be kept as small as 

possible and its uniform distribution should be maintained. 

 

 
Figure.2. Behaviour of Shear wall with opening 

 

III. SHEAR WALL 

 

Shear walls are vertical members of the lateral load resisting 

system. Shear wall is a structural member which resists lateral 

loads that is 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 and  

 For short walls where the shear deformation is more 

it resists the loads due to Truss Action.   

   

               The behavior of shear walls depends on many factors 

some of them are: 

 Reinforcement detailing,  

 Aspect ratio,  

 Material properties,  

 Presence of openings for door and windows.  

 

 
Figure.3. Modes of shear wall failure 

Shear walls are generally provide in between columns. If 

column is not available than boundary elements should be 

provide in shear wall. These boundary elements may be width 

equal to wall web’s width or it may be more than that. Shear 

walls with boundary elements have substantially higher 

bending strength and horizontal shear force carrying capacity, 

and are therefore less susceptible to earthquake damage than 

walls without boundary elements. Steel reinforcement bars are 

to be provided in walls in regularly spaced vertical and 

horizontal grids. Shear walls having various cross sections i.e. 

rectangular or square shapes to other irregular cores such as 

channel, L, T, C, barbell shape, box etc. can be used in 

buildings as shown below in Figure-4, out of which 

rectangular shape is very common. 

 

 
Figure.4. Common shear wall sections plan view 

 
Figure.5. Common shear wall sections elevation view 

 

Shear walls provide large strength and stiffness to buildings in 

the direction of their orientation, due to high strength & 

stiffness provided by shear wall, there will be significantly 

reduction in the lateral sway of the building and there by 

reduces damage to structure and its contents under large lateral 

load may be due to earthquake or wind. The size and location 

of shear walls in the configuration of building is extremely 

important. They must be symmetrically arranged in plan to 

reduce the effect of twisting forces in the buildings. 

 

IV. EARTHQUAKE & ITS SIGNIFICANCE   

 

The tall structures are monuments of power and prestige, 

supreme achievements in engineering and design, comforting 

landmarks, testimonials to the human spirit, and public 

relations at the highest level. But Major hazards caused by 

earthquake, winds in recent decades have brought increasing 

awareness among structural engineers and construction 

professionals to design these tall building for these lateral 

forces.  An earthquake is phenomenon, where tectonic plates 

collide with each other or rock beneath the earth breaks or 

shift, this causes a sudden, rapid shaking of the earth. This 

shaking leads to release of enormous amount of strain energy 

below or within the crust of earth surface and it generates 

elastic vibration or waves. There may be around 20 different 

plates along the earth surface that moves slowly and 

continuously past each other. 
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Figure.6. Seven Major Plates 

When two different tectonic plates under the earth’s crust slip 

past each other, an earthquake occurs. Due to this release of 

pressure among the plates, releases seismic waves outward 

causing the shaking of the ground. Generally earthquake 

occurs along the edge of oceanic and continental plate and 

along faults. A fault is a fracture or zone of fractures between 

two blocks of rock, it will allow to move earth blocks relative 

to each other. Faults are mainly classified four types as shown 

in the below Figure-7. 

 
Figure.7. Types of faults  

The behavior of a building during earthquakes depends 

critically on its overall shape, size and geometry, in addition to 

how the earthquake forces are carried to the ground. Hence, at 

the planning stage itself, architects and structural engineer 

unfavorable features are avoided and a good building 

configuration is chosen. The main objective of seismic 

resistant construction is that the structure does not collapse 

during mild earthquakes. This also helps in preventing 

catastrophic failure of the structure giving sufficient warning 

during severe earthquakes thereby saving precious lives and 

asset. 

 

STRUCTURE ANALYSIS METHODS: 

 

 Equivalent Static Method: Seismic analysis of most 

structures is still carried out on the assumption that the 

lateral (horizontal) force is equivalent to the actual 

(dynamic) loading. This method requires less effort because, 

except for the fundamental period, the periods and shapes of 

higher natural modes of vibration are not required. The base 

shear which is the total horizontal force on the structure is 

calculated on the basis of the structures mass, its 

fundamental period of vibration, and corresponding shape. 

The base shear is distributed along the height of the structure 

in terms of lateral force according to codal formula. Planar 

models appropriate for each of the two orthogonal lateral 

directions are analyzed separately, the results of the two 

analyses and the various effects, including those due to 

torsional motions of the structure, are combined. This 

method is usually conservative for low to medium- height 

buildings with a regular configuration. 

 

 Response spectrum: This method is also known as 

Modal Method or Mode Super-Position Method. This 

method is applicable to those structures where modes other 

than the fundamental one significantly affect the response of 

structures. Generally, this method is applicable to analysis of 

the dynamic response of structures, which are asymmetrical 

or have geometrical areas of discontinuity or irregularity, in 

their linear range of behavior. In particular, it is applicable to 

analysis of forces and deformation in multi-storey buildings 

due to intensity of ground shaking, which causes a 

moderately large but essentially linear response in the 

structure. This method is based on the fact that, for certain 

forms of damping which are reasonable models for many 

buildings the response in each natural mode of vibration can 

be computed independently of the others, and the modal 

responses can be combined to determine the total response. 

Each mode responds with its own particular pattern of 

deformation (mode shape), with its own frequency (the 

modal frequency), and with its own modal damping. 

 

V. PROBLEM DEFINTION 

 

The main objective of this study is to gain insight into the 

performance of the shear wall in a high rise structures under 

lateral load due to earthquake. The performance and response 

of building with and without shear wall are carried out. 

Dynamic analysis is carried by using response spectrum 

method. Modeling and analysis is done by using the finite 

element models in ETABS software package. RC Frame 

structural system. The following points are studied in this 

work. 

 

 Effective orientation and location of shear wall in 

building plan. 

 Studying the effects of providing openings for door in 

shear wall on the overall performance of structure. 

 Studying the effects of providing openings for 

window in shear wall on the overall performance of 

structure. 

 

VI.  MODEL SPECIFICATION 

 

A 30-storeyed reinforced concrete building with and without 

shear wall in Seismic Zone-V [IS: 1893, 2002] has been 

considered for the present work. The design lateral forces are 

resisted by a dual system consisting of Special Moment 

Resisting Frames and RC shear walls. 

 

General data: 

 

 Plan of the model is 30m × 18m. 

 Typical floor height is 3m 

 Grade of concrete  = M25 

 Grade of steel        = Fe500   

 Earthquake zone    =   V 

 Importance Factor  = 1.5 

 Soil type                 = II(Medium) 

 Response reduction factor R = 5  
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Table.1. Member sizes of building model 

Member  Size(mm) 

Column  700x700 (BASE TO Story 10)  

600X600 (Story 11 TO Story 20) 

400x400 (Story 21 TO Story 30) 

Beam 300x400 (BASE TO Story 10)  

250X300 (Story 11 TO Story 20) 

200x300 (Story 21 TO Story 30) 

 

 

 

 

 
 Slab 125 

Shear wall thickness 200 

 

Table.2. Load data 

Type of Loads Floor Details 

Live Load Typical floor 3 kN/m² 

 Terrace Floor 1.2 kN/m² 

Super Dead Load 

(SDL) 

Typical floor 1.1 kN/m² 

 Terrace Floor 0.8 kN/m² 

 

 

 
Bare frame model –BM 

 
 (shear wall along X-Direction) - SWXM 

 
 (shear wall along X-Direction- Door at centre) - SWXDCM 

 
 (shear wall along X-Direction- Door at staggered) SWXDSM 

 

 
 (shear wall along X-Direction -Door and window) - 

SWXDWM 

 
 (shear wall along X-Direction- Door and double window) - 

SWXDWWM 

 
 (shear wall along X-Direction) - SWYM 

 
 (shear wall along X-Direction- Door at centre) - SWYDCM 

 
 (shear wall along X-Direction- Door at staggered) SWYDSM 
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 (shear wall along X-Direction -Door and window) - 

SWYDWM 

 
 (shear wall along X-Direction- Door and double window) - 

SWYDWWM 

 

VII. RESULT DISCUSSIONS & CONCLUSIONS 

 

 
Figure.8. Comparison of storey displacement values -RSX 

case 

 

 
Figure.9. Comparison of storey drift values -RSX case 

 

 
Figure.10. Comparison of storey stiffness values -RSX case 

 

 
Figure.11. Comparison of storey displacement values -RSY 

case 

 

 
Figure.12. Comparison of storey drift values -RSY case 

 

 
Figure.13. Comparison of storey stiffness values -RSY case 
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Figure.14. Comparison of base shear values 

 

 
Figure.15. Comparison of base shear values 

From above results following observations are made during   

study  

 

 From the above graphs, it indicates displacement 

parameter increased due to provision of opening with 

maximum value of 92.2 mm for SWXDWWM and 

least value is 57.9 mm for SWXM. also it shows the 

importance of opening size and location of shear 

wall. 

 

 Storey drift parameter increased due to provision of 

opening with maximum value of 0.001223 for 

SWXDWWM and least value is 0.008 for SWXM. 

The models shows storey drift increased when 

openings are provided for door and windows. 

 

 Storey stiffness value is least value of 8845685.1 

kN/m for SWXDWWM and maximum value is 

19692262 kN/m for SWXM. Stiffness value is more 

for model without openings. 

 

 Similar observations are made for the model with 

shear wall provided in Y-directions. 

 

  It is observed that base shear decreased for the model 

with shear wall when compared to bare frame in this 

study. 

 

 Following are the conclusions: 

 

 The increase in stiffness value contributed due to 

shear wall which have high in plane stiffness due to 

its orientation that’s makes the structure stiff 

compared to frame without shear wall and very 

effective in resisting lateral load produced from 

seismic effect. 

 It is observed that introduction of shear wall in 

structure results in the increase in the storey stiffness 

compared to bare frame model where shear wall not 

provided. 

 

 Shear walls provided along both the directions in plan 

is very effective compared to the shear wall provided 

only in one direction. Stiffness of building increases 

due to adding of shear walls. 

 

 When openings are provided for the provision of door 

or window purpose, the size of opening and location 

of openings have significant effect on structure 

performance. 

 

 The opening provided for door at centre of wall and 

staggered position shown almost similar behaviour 

with little variation in resisting lateral forces in 

structure.  

 

 It is observed that as the number of openings in a 

wall increases, the seismic behaviour of the structure 

also varies. It is important in a building to decide the 

location of openings and number of openings in a 

shear wall. 
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