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Abstract: The Open Ground Story building is very useful to city because of the provision of excessive parking 

space in the urban areas. However, earthquake efficiencies of such buildings are found to be regularly poor 

as seen by previous earthquakes. To enhance this an attempt is made to analyse the multi-storey structure 

with and without shear walls. The performance of the building with different function of shear walls was 

studied. The objective of this study is to model and analyze shear wall-frame structures having different 

location of wall in the structure. Shear wall has high in plane stiffness and strength which may be used to at 

the same time resist large horizontal loads and support gravity loads. Seismic analysis of building is carried 

out using structural design and analysis software Staad Pro V8i (SS4). So, to enhance the seismic 

performance of building the shear walls plays important role. 
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1. INTRODUCTION 

Stability of earth is always disturbed due to internal forces and as a result of such disturbance, vibration or 

jerks in earth crust takes place which is known as earthquake. The fundamental design concept of earthquake 

resistance design of building is to make strong column and weak beam but many buildings that collapse 

during past earthquake exhibited exactly opposite strong beam and weak column behavior, means column 

failed before the beam yielding mainly due to soft storey effect. 

Numerous such buildings constructed in recent times have a special feature – the ground storey is left open, 

which means the columns in the ground storey do not have any partition walls between them. These types of 

buildings having no infill walls in ground storey, but having infill walls in all upper storeys are called as 

“Open Ground Storey” (OGS) buildings. The open ground storey buildings are generally analysed as bare 

frame structures i.e. without considering structural contribution of masonry infill walls in the upper stories, 

this calls for assessment. Because the presence of infill walls in all upper stories except in the ground storey 

makes the upper stories much stiffer as compared to the open ground storey hence the upper stories move 

almost together as a single block and most of the horizontal displacement of the buildings occurs in the open 

ground storey itself. 
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2. METHODOLOGY 

Shear wall has high in plane stiffness and strength which may be used to at the same time resist large 

horizontal loads and support gravity loads. For the buildings on sloping ground, the peak of columns below 

plinth level isn't same that affects the performance of building throughout earthquake. So to enhance the 

seismic performance of building on sloping ground the shear walls play important role.  

Hence during this study, we have analyse the open ground storey buildings with and while not shear walls. 

The performance of the building with numerous configurations of shear walls was studied. For all shear walls 

configurations under issues the length of shear wall in dual principal directions is kept equal. The RCC 

building models having G+15 storeys with shear walls and without shear walls are deliberate for the study. 

The response spectrum analysis of building is applied using structural engineering software system Staad pro 

V8i (SS4) and also the seismic performance of building with numerous shear walls configurations is 

compared with reference to parameters like base shear, lateral displacement, period of time and member 

forces. 

3D analysis as well as torsional impact has been allotted by using response spectrum technique for this study. 

Dynamic response of those buildings, in terms of base shear, basic period, roof displacement and member 

forces is given, and compared inside the thought of configuration of shear walls further like model while not 

shear walls, efficient positioning of shear walls configuration to be used is recommended. 

The seismic analysis of all buildings is carried by Response Spectrum technique 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 , wherever Vb is that the base shear analysis supported period given by empirical equation and, VB is 

that the base shear from dynamic analysis , if Vb/VB ratio is over one. Damping thought of for all modes of 

vibration was 5 %. For crucial the seismic response of the buildings in numerous directions for ground motion 

the response spectrum analysis was conducted in longitudinal and transverse direction (X and Y). Building 

analysis is finished seismic zone 4 & 5. 

The following models of building are considered. 

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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Fig. 1: Building without shear wall  

 

Fig. 2: Building with straight shape shear wall  
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Fig. 3: Building with L shape shear wall 

 

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

 

3. RESULT 

1) Base Shear 

 

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

 

Fig. 7: Variation of time period for building  

3) Member forces 

 

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

 

Fig. 10: Shear forces in column for building for zone 4 
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Fig. 11: Shear forces in column for building for zone 5 
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Fig. 12: Bending moment in column for building for zone 4 
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Fig. 13: Bending moment in column for building for zone 5 

4. CONCLUSION 

From the above discussion following conclusions can be made: 

1. Results from this analysis demonstrate that the introduction of shear wall into the RCC frame raises 

the base shear by growing lateral rigidity. 

2. The structure time span is shortened and the lateral framework displacement is therefore considerably 
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shear. The minimal value of base shear is seen in model 3 (L-shape) for the zone 4 and zone 5 in all 

other shear wall configurations. 

3. All the models with shear walls have approximately time-span of about 60% less than Model 1.  

Model 2 (straight form) has the less time span for both zone 4 &5. 

4.  It is observed that maximum axial forces are seen in model 1 (without shear wall) for zone 4 and zone 

5. From all the models, model 3 (L - shape) shown min axial forces for zone 4 and zone 5.  
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5. It is observed that maximum shear forces are seen in model 2 (straight shape) for zone 4 and zone 5. 

From all the models, model 3 (L-shape) shown min shear forces for zone 4 and zone 5.  

6. It is observed that maximum flexural moments are seen in model 2 (straight shape) for zone 4 and 

zone 5. From all the models, model 3 (L-shape) shown min shear forces for zone 4 and zone 5. 

7. Hence L-shape shear wall perform best. 

 

REFERENCES 

[1] Caruso, Claudia, Rita Bento, and José Miguel Castro. "A contribution to the seismic performance and loss 

assessment of old RC wall-frame buildings." Engineering Structures 197 (2019): 109369 

[2] Ismail, Rozaina, Mohamad Zulharimi bin Zuriman, and Izzul Syazwan Ishak. "A Comparative Study of 

Different Positioning of Reinforced Concrete Shear Walls in Soft Storey Building Subjected to 

AchehEartquake Event." MS&E 431, no. 12 (2018): 122007 

[3] Kumar, Randhir. "Seismic Performance of Open Ground Storey Building Strengthened with RC Shear 

Wall." PhD diss., 2018. 

[4] Shaik Kamal Mohammed Azam, Vinod Hosur (2013), “Seismic performance evaluation of multistoried 

RC framed buildings with shear wall.” Journal of Scientific & Engineering Research, Volume 4, Issue 1.  

[5] P.P.Chandurkar, Dr.P.S.Pajgade (2013), “Seismic analysis of RCC building with and without shear wall.” 

International Journal of Modern Engineering Research, Vol.3. 

[6] Chaitanya Kumar J.D., Lute Venkat (2013), “Analysis of multi storey building with precast load bearing 

walls” International Journal of Civil and Structural Engineering, Volume 4. 

[7] M.S.Aainawala, Dr.P.S.Pajgade (2014) “Design of multistoried R.C.C. buildings with and without shear 

walls.” International Journal of Engineering Sciences and Research Technology.  

[8] Tarunshrivastava, Prof. Anubhav Rai, Prof. Yogesh Kumar Bajpai (2015), “Effectiveness of shear wall-

frame structure subjected to wind loading in multi-storey building.” International Journal of 

Computational Engineering Research, Vol.5.  

[9] Mohd Atif, Prof. LaxmikantVairagade, Vikrant Nair (2015), “Comparative study on seismic analysis of 

multi storey building stiffened with bracing and shear wall” International Research Journal of 

Engineering and Technology, Vol. 2.  

[10] Arunkumar, S., and Dr G. Nandini Devi. "Seismic Demand Study of Soft Storey Building and its 

Strengthening for Seismic Resistance." International Journal of Emerging Trends & Technology in 

Computer Science (IJETTCS) 5, no. 2 (2016). 

[11] Prasad Ramesh Vaidya (2015), “Seismic analysis of building with shear wall on sloping ground” 

International Journal of Civil and Structural Engineering Research, Vol.2.  

[12] Singh, Ashwani (2015) studied different scenarios of Open Ground storey buildings strengthened by 

applying various schemes of multiplication factors in line with the approach proposed by IS 1893 (2002) 

for the comparison purpose. Study shows that the shear walls significantly increases the base shear 

capacity of OGS buildings however the comparative cost is slightly on the higher side  

http://www.jetir.org/

