
IJSART - Volume 2 Issue 1 –JANUARY 2016                                                                                      ISSN [ONLINE]: 2395-1052 

Page | 105                                                                                                                                                                     www.ijsart.com 
 

Effective Location of Shear Walls in G+20 Building for 
High Seismic Zone 

 
 

Meet Shah1, Payal Makhasana2, Prof. Vivek Patel3 

1, 2, 3 Department of Civil Engineering 
1, 2, 3 Alpha college of Engineering and Technology 

 
Abstract- Lateral load resisting systems have now become a 
major structural element in a building to resist seismic and 
wind loads acting on it. The main purpose of these systems is 
to reduce the amplitude of a building during the action of 
these forces, and hence minimize the damage caused due to 
them. Furthermore, in high rise buildings, adequate stiffness 
of the structure plays a major role in inviting less effect of 
lateral loads (i.e. more the stiffness, less is the effect of lateral 
loads). Lateral load resisting systems play a major role in 
providing this required stiffness to the structure. The 
behaviour of shear wall as a lateral load resisting system has 
been studies in this research. Shear walls have high inplane 
stiffness and thus gives minimum deflection and storey drift, 
when subjected to lateral loads. The analysis of structure 
throughout the entire project is done using ETABS software. 
An effort has been made to calculate and analyze different 
parameters like storey drift, storey displacement and base 
shear, when the buildings are incorporated with shear walls. 
Based on these parameters, we have found out the most 
effective location of shear walls in G+20 building. 
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I. INTRODUCTION 
 

RC Shear wall carry earthquake loads down to the 
foundation. They provide large strength and stiffness to 
buildings in the direction of their orientation. A large portion 
of the lateral load on a building, if not the whole amount, as 
well as the horizontal shear force resulting from the load, are 
often assigned to such structural elements made of RCC. 
These shear wall, may be added solely to resist horizontal 
force, or concrete walls enclosing stairways, elevated shafts, 
and utility cores may serve as shear walls. Shear wall not only 
have very large in-plane stiffness and therefore resist lateral 
load and control deflection very efficiently, but may also help 
to ensure development of all available plastic hinge locations 
throughout the structural prior to failure. The other way to 
resist such load may be to have the rigid frame augmented by 
the combination of masonry wall. The use of shear wall or 
their equivalent becomes imperative in certain high-rise 
buildings, if inter storey deflections caused by lateral loadings 
are to be controlled. A Well-designed shear walls not only 

provides adequate safety, but also give a great measure of 
protection against costly non-structural damage during 
moderate seismic disturbances. When the aspect ratio (height  
/ length)  of  structural  wall is equal  to or exceed 4, the  wall 
is considered  as "Slender".  If the aspect ratio  of  wall is 
equal  to or less than 2, it  is considered  as "Squat". The 
slender  structural  wall is  governed by flexure  and forms a 
plastic  flexural  hinge  near the base of  the  wall under  
lateral load. These walls generally start at foundation level and 
are continuous throughout the building height. Their thickness 
can be as low as 150mm, or as high as 400mm in high rise 
buildings. Shear walls are usually provided along both and 
width of buildings. Shear walls are like vertically-oriented 
wide beams that carry earthquake loads downwards to the 
foundation. 
 

II. PROBLEM FORMULATION 
 

As per IS 1893 (Part 1): 2002 Clause no. 6.3.1.2, the 
following load cases have to be considered for analysis: 

 

1.5 (DL + IL) 
1.2 (DL + IL ± EL) 
1.5 (DL ± EL) 
0.9 DL ± 1.5 EL 
 

The most affecting load combination is the last one. 
 

A.  Model data 
 

The following data has been considered for the 
analysis of G+20 building. The building is assumed to be 
located in seismic zone  V. The  soil beneath the proposed 
building is of medium type. Building is designed for 
residential use. 
 
Frame specifications  
 Storey :  G+20 
 Column size : 300x550 mm    
 Beam size : 300x450 mm 
 Slab thickness = 150 mm 
 Grade of concrete : M25 
 Density of concrete : 25kN/m³ 
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Shear walls are incorporated at different locations as follows: 
 

 Storey height = 3m 
 density of masonry = 20 kN/m³ 
 Thickness of external masonry wall = 150 mm 
 Thickness of shear wall = 120 mm 
 Zone factor(Z) : 0.36 
 Importance factor(I) : 1 
 Response reduction factor (R) : 5 

 
1. Shear walls at corners in X and Y direction 

 

 
 
2. Shear walls at one bay away from the centre on all the 

phases in X and Y direction   
 

 
 
3. Shear walls at two bays away from the centre in X 

direction and one bay away from the centre in Y 
direction. 

 

 

4. Shear walls around the lift and at central bay in Y 
direction. 

 

 
 

III. RESULTS AND DISCUSSIONS 
 

Displacement in X-direction due to seismic load. 
 

 
 

 
Displacement in X-direction due to seismic load. 
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Displacement in Y-direction due to seismic load. 
 

 
 

 
Displacement in Y-direction due to seismic load. 

 
Note: The amount of shear walls is kept same in all the 
models to get more generalized and practical results. 
 
 
 
 
 
 
 

Storey drift in X-direction due to earthquake 
 

 
 

 
Storey drift in X-direction due to earthquake 
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Storey drift in Y-direction due to earthquake 
 

 
 

 
Storey drift in Y-direction due to earthquake 

 
 
 
 
 
 
 
 
 
 
 

Displacement in X-direction due to wind load 
 

 
 

 
Displacement in X-direction due to wind load 
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Displacement in Y-direction due to wind load 
 

 
 

 
Displacement in Y-direction due to wind load 

 
 
 
 
 
 
 
 
 
 

Storey drift in X-direction due to wind load 
 

 
 

 
Storey drift in X-direction due to wind load 
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Storey drift in Y-direction due to wind load 
 

 
 

 
Storey drift in Y-direction due to wind load 

 
IV. CONCLUSIONS 

 
 Lateral displacements in X-direction is less than that in Y-

direction, because the total number of bays resisting the 
lateral load is more in X-direction compared to that in Y-
direction. 

 Amongst all the four locations considered, the 
displacement is minimum in case of location 4 when 
subjected to seismic force in both the directions. 

 Similarly, in case of wind load also location 4 shows the 
best behaviour in terms of displacement in both the 
directions. 

 Peak storey drift is minimum for location 1 in X-
direction, but in Y-direction, location 4 shows the 
minimum peak storey drift, when subjected to seismic 
force and wind load. 

 From above all observations, location 4 can be considered 
as most effective location for shear walls in G+20 
building. 
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