
IJRECE VOL. 7 ISSUE 3 JULY.-SEPT 2019   ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE) 

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING 

 A UNIT OF I2OR  296 | P a g e  
 

Sesmic Performance of Rcc Building with Shear Wall and 

Without Shear Wall 
Mayank Vashisht1, Assistant Professor Sumit Jain2 

Gateway Institute of Technology, Sonipath 

 
Abstract- In India, very few buildings are designed properly 

by structural engineers. Proper analysis and design of building 

structures that are subjected to static and dynamic loads is 

very important. Another important factor in the analysis of 

these systems is obtaining acceptable accuracy in the results. 

The object of this study is to model and analyze shear wall-

frame structures having different thickness and location of 

wall in the structure and we will also discuss effect of soft 

storey and opening in shear wall. 
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I. INTRODUCTION 

The economic growth and rapid urbanization in hilly region 

has accelerated the real estate development and resulted in 

increase in population density in the hilly region enormously. 

Therefore, there is popular and pressing demand for the 

construction of multi-storey buildings in that region. A 

scarcity of plain ground in hilly area compels the construction 

activity on sloping ground. Hill buildings behave different 
from those in plains when subjected to lateral loads due to 

earthquake. Such buildings have mass and stiffness varying 

along the vertical and horizontal planes, resulting the centre of 

mass and centre of rigidity do not coincide on various floors. 

Also due to hilly slope these buildings step back towards the 

hill slope and at the same time they may have setback also, 

having unequal heights at the same floor level the column of 

hill building rests at different levels on the slope. The seismic 

response of multi-storey buildings can be improved by 

incorporating a shear wall. Shear walls systems are one of the 

most commonly used lateral load resisting systems in high-

rise buildings. Shearwalls 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. 

Adequate stiffness is to be ensured in high rise buildings for 

resistance to lateral loads induced by wind or seismic events. 

Reinforced concrete shear walls are designed for buildings 

located in seismic areas, because of their high bearing 

capacity, high ductility and rigidity. In high rise buildings, 

beam and column dimensions work out large and 

reinforcement at the beam-column joins are quite heavy, so 

that, there is a lot of clogging at these joints and it is difficult 
to place and vibrate concrete at these places which does not 

contribute to the safety of buildings. These practical 

difficulties call for introduction of shear walls in High rise 

buildings. 

II. METHODOLOGY 

The IS 1893 (Part 1): 2002 recommends 3D modelling for 

dynamic analysis (Response Spectrum analyses and Time 
History analyses) of irregular buildings higher than 12m in 

zone IV and V, and those greater than 40m in height in zone II 

and III. 3D analysis including torsional effect has been carried 

out by using response spectrum method for this study. 

Dynamic response of these buildings, in terms of base shear, 

fundamental time period, roof displacement and member 

forces is presented, and compared within the considered 

configuration of shear walls as well as with model without 

shear walls on plain and sloping ground and at the end, 

efficient positioning of shear walls configuration to be used is 

suggested. 
The seismic analysis of all buildings is carried by Response 

Spectrum Method in accordance with IS: 1893 (Part 1): 2002. 

As per codal provisions dynamic results are normalized by 

multiplying with a base shear ratio Vb/VB , where Vb is the 

base shear evaluation based on time period given by empirical 

equation and, VB is the base shear from dynamic analysis , if 

Vb/VB ratio is more than one. Damping considered for all 

modes of vibration was five percent. For determining the 

seismic response of the buildings in different directions for 

ground motion the response spectrum analysis was conducted 

in longitudinal and transverse direction (X and Y). The other 

parameters used in seismic analysis were, severe seismic zone 
(IV), zone factor 0.24, importance factor 1, special moment 

resisting frame (SMRF) for all models with a response 

reduction factor of 5. The default number of modes (i.e. 12) in 

software was used and the modal responses were combined 

using CQC method. The response spectra for medium soil 

sites with 5% damping as per IS 1893 (Part1):2002 is utilized 

in response spectrum analysis. 

The following models of building are considered on plain 

ground. 

Model 1 without shear wall 

Model 2 with straight shape shear walls 

Model 3 with L shape shear walls 

Model 4 with C shape shear walls 

Model 5 with combined straight, L and C shape shear walls 
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The following models of building are considered on sloping 

ground. 

Model 1 without shear wall 

Model 2 with straight shape shear walls 

Model 3 with L shape shear walls 

Model 4 with C shape shear walls 

Model 5 with combined straight, L and C shape shear walls 

 
Fig.1: Building without shear wall on plain and sloping ground 

 
Fig.2: Building with straight shape shear wall on plain and sloping ground 
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Fig.3: Building with L shape shear wall on plain and sloping ground 

 
Fig.4: Building with C shape shear wall on plain and sloping ground 
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Fig.5: Building with combined straight, L and C shape shear wall on plain and sloping ground 

III. RESULT 

PLAIN GROUND 

 
Fig.6: Variation of base shear for building on levelled ground 
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2) Fundamental time period 

 
Fig.7: Variation of time period for building on levelled ground 

3) Member forces 

 
Fig.8: Axial forces in column for building on levelled ground for zone 4 
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Fig.9: Axial forces in column for building on levelled ground for zone 5 

 

 
Fig.10: Shear forces in column for building on levelled ground for zone 4 
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Fig.11: Shear forces in column for building on levelled ground for zone 5 
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Fig.12: Bending moment in column for building on levelled ground for zone 4 

 

5.2 SLOPING GROUND 

1) Base shear 

 
Fig.13: Variation of base shear for building on slopping ground 
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2) Fundamental time period 

 
Fig.14: Variation of time period for building on slopping ground 

3) Member forces 

 
Fig.15: Axial force results for structure on sloping ground for zone 4 
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Fig.16: Axial force results for structure on sloping ground for zone 5 

 
Fig.17: Axial force results for structure on sloping ground for zone 4 
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Fig.18: Axial force results for structure on sloping ground for zone 5 
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Fig. 19: Bending moment results for structure on sloping ground for zone 4 
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Fig.20: Bending moment results for structure on sloping ground for zone 5 

IV. CONCLUSION 
From the above discussion following conclusions can be 

made: 
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Slopping ground 

1. From the results obtained from this study it can be 

observed that the incorporation of shear wall in RCC 
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structure also. Hence it can be said that the 

incorporation of shear wall increases the base shear 

this effect is also seen in when we change the zone 4 

to zone 5.  

3. The model 3 (C-shape) has minimum value of base 

shear among all other shear walls configurations in 
case of zone 4 and zone 5. 

4. All the models with shear walls have approximately 

60% less time period as compared with model 1. 

Model 3 (L shape) has minimum time period for both 

zone 4 and 5. 

5. It is observed that maximum axial forces are seen in 

model 1 for zone 4 and zone 5. From all the models, 

model 3 shown min axial forces for zone 4 and zone 

5. 

6. It is observed that maximum shear forces are seen in 

model 3 for zone 4 and zone 5. From all the models, 

model 2 shown minimum shear forces for zone 4 and 
zone 5. 

7. It is observed that maximum bending moments are 

seen in model 1 for zone 4 and zone 5. From all the 

models, model 3 shown min shear forces for zone 4 

and zone 5. 

8. In terms of nodal deflection model 1 (without shear 

wall) for plain ground shows max. deflection as 

compared to other models for zone 4 whereas model 

3 with c-shear wall shows max. deflection as 

compared to other models for zone 5. 
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