
    International Research Journal of Engineering and Management Studies (IRJEMS) 

Volume: 03 Issue: 05 | May -2019                                                                       ISSN: 2395-0126                               

 

© 2019, IRJEMS       |  www.irjems.com Page 

 

Seismic Response Control of Multi-Storey Using Shear Wall. 

Prateek Agrawal-PG Student at G.H.Raisoni College of Engineering, Nagpur. 

Abstract:- Shear walls are the most commonly used component in high rise building. 

This is one of the most important and appropriate members used in the building situated 

in high seismicity areas. Shear walls provide more strength tostructure and rigidity to the 

building and increase the stability of the structure. It is basically designed to resist the 

lateral forces acting on a building. Shear walls are very helpful for resisting lateral loads 

in the structure. In this project, G+8 storied structure is taken and the shear wall is 

provided. In this study 4 models are taken among which 1 model, no shared wall is 

provided or we can say it is a bare frame structure, while in other model shear walls are 

provided at different locations of the structure likely at corners, at the core, at side bays. 

The structure is considered as situated in zone-V. In this study, the modelling and result 

comparisons are done by using STAAD PRO V8i Software. One comparison is done 

between the structure with no  wall and with RCC wall and another comparison is done 

among the structure with the RCC wall at positions in the structure. Different parameters 

like shear force, lateral displacement and bending moment are compared according to the 

positions of the shear wall in the structure. Shear walls are the most important elements 

for a building. Especially in Albania as a seismic place, shear walls are very used due to 

the resistment of the forces coming from the earthquake. Different techniques utilizing 

either shell elements or combination of frame elements can be used. Modelling shear 

walls is very important issue for static and dynamic analyses of building structures. This 

study consist in finding the most effective way of modelling shear walls in structural 

analyses of building. 

Keywords- Shear wall, Lateral forces, Shear force, Lateral displacement, bending 

moment. 

1) Introduction: An open ground storey building which is also known as soft storey 

building is most commonly used in urban areas where people used to provide parking 

space at ground floor and the upper floors of the building are used for residential and 

commercial purpose. Due to no infills between the columns on the ground floor, this 

building shows a higher possibility to collapse during the period of the earthquake. 

Nowadays, the high rise building is majorly in demand, but the lateral forces acting on 

the high rise building increases the possibility of collapsing. The major portion can be 

resisted by using the shear wall in the building. Shear walls are one of the most 

economical and prominent structural systems to resist the seismic forces in the reinforced 

concrete building. In high seismic zones, the RC shear wall is widely in use because it 

provides high lateral stiffness and resists up to large extent against the seismic effect. 

India has a wide history of major earthquakes. According to geographical statics, around 
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54% of the land in India is vulnerable to the earthquake. Basically, India is categorized 

into 4 seismic zones on the basis of the seismicity level of the area. The 4 zones are: 

zone-2, zone-3, zone-4, and zone-5. In which zone-2 is the lowest level seismicity and 

zone-5 is the highest level seismicity. 

Shear infill in the structures named as basic infills are intended to oppose horizontal 

powers that are created in the plane of the divider because of wind, quake, and other 

sidelong powers. In arranging shear infill, one will endeavour to diminish the bowing 

worries because of parallel loads on segments by exchanging the horizontal burdens to 

shear infill of extensive firmness. The disappointment methods of the infill are 

commonly depicted as pursues: flexure disappointment (for the most part saw in thin 

shear infill), which implies that there is yielding of vertical steel pursued by steel crack, 

and pulverizing of cement or steel clasping. Shear disappointment (for the most part saw 

in squat shear infill) implies there can be inclining pressure (steel yielding and break at 

slanting splits) or there can be askew pulverizing (between corner to corner strain splits). 

Another critical method of disappointment that can be seen in short infill is sliding shear 

disappointment. This sort of disappointment creates after flexural yielding, i.e., if level 

breaks are opened by the cyclic minute. Sliding shear happens in these opened breaks 

and there is loss of interface shear exchange quality crosswise over even splits. For wind 

stacking, the overseeing plan criteria are constantly top diversion. At the point when as 

far as possible are fulfilled, it is just important to fulfil the quality necessities for an 

endorsed burden factor. On account of seismic stacking, notwithstanding fulfilling the 

utmost conditions of solidarity and diversion, the necessity of malleability winds up 

significant. The shear infill must have the capacity to scatter vitality conferred to it by 

seismic tremors through hysteretic conduct. It is realized that precise assessments of a 

minute or shear limit of infill under cyclic stacking with hub load are hard to make. 

Increasingly over the pivotal burden on shear divider impacts the malleability of the 

shear divider. Essentially shear infill are arranged by their conduct: squat and slim infill. 

A squat divider (low-ascent or short shear divider) is one in which avoidance and quality 

are constrained by shear. A thin divider (skyscraper or tall shear divider) is one in which 

diversion and quality are constrained by flexure. When all is said in done, the infill with 

a perspective proportion (tallness to width proportion) not as much as solidarity are squat 

shear infill, while proportions more prominent than 2 are characterized as slim infill. 

Infill with a medium angle proportion somewhere in the range of 1 and 2 are 
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experiencing significant change; the disappointment is represented by both flexure and 

shear. Be that as it may, brought together angle proportion esteems to choose squat and 

slim infill are not accessible around the world. Diverse codes and norms give somewhat 

unique rules for characterizing squat and slim infill. Hub load on shear divider 

additionally manages its conduct with respect to whether the execution is squat or slim. 

There are various research papers distributed on the shear divider in the last 50 years 

with spearheading work started in the United States, New Zealand, and Japan. 

2) Numerical Study: 

For modeling and analysis, G+8 storey building with a 3-meters height for each 

story is analyzed by using software STAAD Pro. The seismic coefficient method is used 

for dynamic analysis and structure was assumed to be situated in Zone II as per IS 

1893:2002(part1) and the zone factor is 0.1 (Z=0.10). Some parameter like bending 

moment, shear force and deflection of a structure are determined using STAAD Pro 

software and comparison is made for different models. For modeling and analysis, 

various data was collected and calculated..    

3) Description of the Building 

The model is designed by own for the study purpose. The symmetrical layout is 

considered with G+8 stories has the symmetrical layout and consists of nine stories with 

each storey height of 3m. in Y-direction. Main plan of all models is rectangular with 

23m. in X-direction and width of the model is 15m. In Z-direction. In the models, the X-

axis has 5 bays of 5m each. And the Z-axis has 3 bays of 5m each. The height of the 

structure is 18m with 9 bays of 3m each. 

2.2) Four models have considered for the study 

 

 

 

 

 

 

 

             Fig.1.1.BareFrame.                                     Fig.1.2.ShearWall at Corner. 
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      Fig.1.3.Shear Wall at Middle.                          Fig.1.4.Shear Wall at Periphery 

Comparisons were done between bare framed Structure i.e. the model without a Shear 

wall, a model with the shear wall at the corner, a model with the shear wall at outer and 

model with the shear wall at the core (4 MODELS). 

3)Result Analysis of G+8 storey building  

3.1) For the Comparison in Model 1, Model 2, Model 3 and Model 4 Corner and Middle 

Column are selected as shown in fig. below. 

 

 

 

 

 

 

        Fig.2.1 Corner Column Position                        Fig.2.2 Middle Column Position 

Table – 1: Comparison Of Bending Moment, Shear Force And Deflection For Corner 

And Middle Columns Of The Structure
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Column 

BENDING MOMENT (KN-m) 

Model-1 Model-2 Model-3 Model-4 

CORNER 58.12 0.514 38.94 55.23 

MIDDLE 55.39 53.23 36.88 14.62 

 

Column 

SHEAR FORCE (KN) 

Model-1 Model-2 Model-3 Model-4 

CORNER -31.82 0.18 -22.01 -30.41 

MIDDLE 33.03 31.81 22.83 8.164 

 

Column 

DEFLECTION (mm) 

Model-1 Model-2 Model-3 Model-4 

CORNER 6.24 2.106 4.31 5.466 

MIDDLE 12.03 11.181 10.698 3.937 

 

3.2) For the Comparison in Model 1, Model 2, Model 3 and Model 4 Top, Middle and Bottom Beam are 

selected as shown in fig. below. 

 

 

 

 

 

 

 

 

                                  

This is the positions of the top, middle and bottom beams. 

Table – 2: Comparison Of Bending Moment, Shear Force And Deflection For Top, Middle 

And Bottom Beams Of The Structure. 
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BEAM 

BENDING MOMENT (KN-m) 

Model-1 Model-2 Model-3 Model-4 

TOP FLOOR 95.89 82.52 48.825 120.78 

MIDDLE 

FLOOR 
78.13 66.05 62.92 91.566 

BOTTOM 

FLOOR 
13.12 10.213 9.77 14.737 

 

BEAM 

SHEAR FORCE (KN) 

Model-1 Model-2 Model-3 Model-4 

TOP FLOOR -81.36 -76.93 -43.89 -107.21 

MIDDLE 

FLOOR 
-65.57 -61.07 -59.69 -71.558 

BOTTOM 

FLOOR 
-11.26 -10.06 -9.92 -11.913 

 

BEAM 

DEFLECTION (mm) 

Model-1 Model-2 Model-3 Model-4 

TOP FLOOR 12.83 10.81 9.072 10.07 

MIDDLE 

FLOOR 
8.804 7.39 6.82 7.387 

BOTTOM 

FLOOR 
1.78 1.43 1.31 1.566 

 

4) Conclusions: 

I. Base Shear value of the structure with the shear wall is higher as compared to the bare frame. 

II. The other parameters like Bending Moment, Deflection and Shear Force of thee structure with Shear 

Wall have less value as compare to Bare frame. 

III. In corner column, the Bending Moment, Deflection and Shear Force value are least with the structure 

having Shear Wall at Corner. 

IV. In the Middle column, the Bending Moment, Deflection and Shear Force value are least with the 

structure having Shear Wall at Core. 

V. The least value of the Bending Moment, Deflection and Shear Force in the Beams at all floors with 

the structure having Shear Wall at Periphery.  
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