
International Journal of Emerging Trends in Engineering and Basic Sciences (IJEEBS) 
ISSN (Online) 2349-6967 

                                                                                        Volume 2, Issue 4 (Jul-Aug 2015), PP.64-67 
  

 

www.ijeebs.com                                                                64 | Page 

 

Effect of Placement of Shear Wall on the Displacement at Various 

Levels in a Building Subjected to Earthquake Loads 

Laxmi R. Gupta
1
, Samruddhi S. Thawari

2
 

12
(Department of Civil Engineering, Priyadarshini Indira Gandhi College of Engg, Nagpur/RTMNU, India) 

 

Abstract- The use of shear wall in buildings is quite common in   earthquake prone regions and in high rise 

buildings. During seismic excitation, they contribute in absorbing moments and shear forces and reduce lateral 

displacement. Depending upon location and openings in shear walls, reduces their flexural and shear strengths 

and alters their deformation characteristics.To provide larger stiffness to the buildings there by reducing the 

damage to structure and its contents shear wall is constructed. 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. 
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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. 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) forces. These 

forces can literally tear (shear) a building apart. Reinforcing a frame by attaching or placing a rigid wall inside it 

maintains the shape of the frame and prevents rotation at the joints. Shear walls are especially important in high-

rise buildings subjected to lateral wind and seismic forces. 

 

In the last two decades, shear walls became an important part of mid and high-rise residential 

buildings. As part of an earthquake resistant building design, these walls are placed in building plans reducing 

lateral displacements under earthquake loads. So shear-wall frame structures are obtained.  

 

  Shear wall buildings are usually regular in plan and in elevation. However, in some buildings, lower 

floors are used for commercial purposes and the buildings are characterized with larger plan dimensions at those 

floors. In other cases, there are setbacks at higher floor levels.  

 

 

II. BRIEF LITERATURE REVIEW 

 

1. Solution of Shear Wall Location in Multi-Storey Building 
Anshuman. S1, Dipendu Bhunia2, Bhavin Ramjiyani3 

 

http://encyclopedia2.thefreedictionary.com/truss
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Shear wall systems are one of the most commonly used lateral-load resisting systems in high-rise buildings. 

Shear walls have very high in-plane stiffness and strength, which can be used to simultaneously resist large 

horizontal loads and support gravity loads, making them quite advantageous in many structural engineering 

applications. There are lots of literatures available to design and analyse the shear wall. However, the decision 

about the location of shear wall in multi-storey building is not much discussed in any literatures. In this paper, 

therefore, main focus is to determine the solution for shear wall location in multi-storey building based on its 

both elastic and elasto-plastic behaviours. An earthquake load is calculated and applied to a building of fifteen 

stories located in zone IV. Elastic and elasto-plastic analyses were performed using both STAAD Pro 2004 and 

SAP V 10.0.5 (2000) software packages. Shear forces, bending moment and story drift were computed in both 

the cases and location of shear wall was established based upon the above computations.  

 

 

2. Seismic strengthening of RC structures with exterior shear walls 

Hasan kaplan
1,2

, Salih yilmaz
1,

  Nihat cetinkaya
3
 and   Atimtay

4 

 

Vulnerable buildings and their rehabilitation are important problems for earthquake regions. In recent 

decades the goal of building rehabilitation and strengthening has gained research attention and numerous 

techniques have been developed to achieve this. However, most of these strengthening techniques disturb the 

occupants, who must vacate the building during renovation. In this study, a new strengthening alternative for RC 

structures, namely exterior shear walls, has been experimentally investigated under reversed cyclic loading. 

Using the proposed technique, it is possible to strengthen structures without disturbing their users or vacating 

the building during renovation. In this technique, shear walls are installed in parallel to the building’s exterior 
sides. It has been observed that the usage of exterior shear walls considerably improve the capacity and sway 

stiffness of RC structures. The experimental results have also been compared and found to be in agreement with 

the numerical solutions .Post attached exterior shear walls behaved as a monolithic member of the structure. 

Design considerations for the exterior shear wall-strengthened buildings have also been discussed in the paper. 

 

III. FINDINGS OF THE STUDY 

 

 
Fig 1: Plan of the building 

 

 

A RCC medium rise building of 10 stories subjected to earthquake loading in Zone V has been 

considered .In this regard ,STAAD ProV8i software have been considered as tool to perform. Displacements, 

axial forces and bending moment have been calculated to find out the effect of location of shear wall in wall in 

the building. 
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The plan of the building without shear wall as shown in Figure.1 has been considered to carry out the study. 

Five different cases have been taken for analysis 

Case1-without shear wall 

Case2-shear wall at lift well 

Case3-shear wall parallel to X direction 

Case4- Shear wall on the periphery 

Case5- Additional Shear wall parallel to X direction 

Loading consideration Dead Load (DL) and Live load (LL)  have been taken. Seismic load calculation has been 

done based on the IS 1893 (Part 1) (2002)‟s approach. Load combination 1.5(DL+EQX) along X direction and 

1.5(DL+EQZ) along Z direction has been consider. 

         

 

 
 

 

 
 

 

 

 

 

 

                                    

 

 
                                    Fig: 2                                                                                                 Figs: 3 

 
In this regard, case and zone wise comparison has been done. Mathematical equations have been developed. 

 

 
                               Fig: 4                                                                                                F 
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IV. CONCLUSION 

 
1. It is observed that the displacements are very large at all floors for frames without shear walls. 

 

2. Shear wall at lift well location partially reduces displacement in X direction. 

 

3. Shear walls in X direction (case3), on Periphery (case4) and additional shear wall in X direction 

(case5) greatly reduces displacement in X direction. 

 

 

4. Shear walls along the buildings in X and Z direction as well as periphery reduces this displacement at 

top level   of   building roughly between 93 to 96 % .Provision of extra shear wall in X direction is 

found to be redundant from reduction in displacement in X direction . 

 

5. 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. 
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