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ABSTRACT 

In this project two buildings of storey (G+12) are used, likes Symmetrical with cantilever section and Unsymmetrical with 
cantilever section. The distribution of mass, stiffness, and strength in both the horizontal and vertical planes of a multi-story 
framed building affect its performance during study seismic events. Strong earth shaking occurs during earthquakes, necessitating 
earthquake-resistant structural design. As a result, research into the seismic behaviour of unsymmetrical structures with 
cantilever sections is required. The building's centre of mass does not match to the centre of resistance in such structures.  In 
comparison to symmetrical structures, this causes excessive edge deformation and shear forces in unsymmetrical structures. The 
goal of this research is to compare the sections used in wide span unsymmetrical cantilever constructions in order to reduce 
torsion analyzing wide span cantilevers with asymmetrical structures. 
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1. INTRODUCTION 

In the current situation, an asymmetrical building with a long span cantilever section is being built, resulting in abnormalities 
such as soft storey, asymmetrical layout, and torsion irregularity, among others. As a result, seismic analysis of a long-span 
cantilever in an asymmetrical structure is critical. Because strong earth shaking occurs during earthquakes, seismic analysis 
and structure design are required to withstand this shaking. The seismic behaviour of unsymmetrical structures with 
cantilever sections has been investigated in this article.  The centre of mass of the building does not match to the centre of 
resistance in this type of structure, resulting in excessive edge deformation and shear force in unsymmetrical buildings. The 
torsion effects increase as the eccentricity between the centre of stiffness and the centre of mass increases. Torsion effects can 
thus be minimised by minimising the difference between the centre of mass and the centre of stiffness. This research also 
looks at the deflection characteristics of broad span cantilevers in asymmetrical structures under various loading 
circumstances. 

2. OBJECTIVE OF STUDY 

The major goal of this work is to investigate the seismic response of unsymmetrical structures with cantilever sections and 
examine the behaviour of the structures using response spectrum analysis as a tool to reduce the effects of seismic forces. 

 To study seismic behavior of symmetrical structure & unsymmetrical structure with cantilever section based on material 
and geometry. 

 To study the effect of torsion for symmetric and unsymmetric multi-storied R.C.C. building in a high seismic zone. 

 To compare the response parameters such as storey drift, storey shear, displacement, of Symmetrical and conventional 
building. 

 To compare the torsional moment & overturning moment of Symmetrical and unsymmetrical structure with cantilever 
section. 
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 To analyze parameters such as bending moments and shear forces in symmetrical structures & unsymmetrical structures 
with cantilever sections. 

 To study the response of the symmetrical structure & unsymmetrical structure with cantilever sections subjected to 
gravity loads and seismic loading using computer-aided software. 

3. MODELLING APPROACH 

3.1 Modelling Approach In ETABS 

3.1.1 Modelling of Symmetrical Structure. 

 

Fig. (3.1) Isometric view Symmetrical structure plan. 

 

  Fig.(3.2) Symmetrical structure plan upto storey 8. 
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Fig.(3.3) Symmetrical structure plan storey 9 & Above. 

                                               MODEL INFORMATION 

3.2.2 Modelling Of Unsymmetrical Structure. 

 

Fig. (3.4) Isometric view Unsymmetrical Structure. 
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Fig. (3.5) Unsymmetrical structure plan upto storey 8. 

 

Fig. (3.6) Unsymmetrical structure plan storey 9 & above. 
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Loads Combination 

Load combination for design purpose shall be those produce maximum forces and effects and consequently maximum stress 
and deformations. As per IS: 456 (Table 18), IS: 875 (Part 5) and IS: 1893 (Table 6.3.1.2) the following load combinations are 
considered. 
Load combination:- 

1. DL+LL                                                       

2. 1.5(DL+LL) 

3. 1.2(DL+LL-0.5WLX) 

4. 1.2(DL+LL+0.5WLX) 

5. 1.2(DL+LL-0.5WLY) 

6. 1.2(DL+LL+0.5WLY) 

7. 1.2(DL+LL-0.5EQLX) 

8. 1.2(DL+LL+0.5EQLX) 

9. 1.2(DL+LL-0.5EQLY) 

10. 1.2(DL+LL+0.5EQLY) 

11. 1.5(DL-WLX) 

12. 1.5(DL+WLX) 

13. 1.5(DL-WLY) 

14. 1.5(DL+WLY) 

15. 1.5(DL-EQLX) 

16. 1.5(DL+EQLX) 

17. 1.5(DL-EQLY) 

18. 1.5(DL+EQLY) 

19. 0.9DL-1.5WLX 

20. 0.9DL+1.5WLX 

21. 0.9DL-1.5WLY 

22. 0.9DL+1.5WLY 

23. 0.9DL-1.5EQLX 

24. 0.9DL+1.5EQLX 

25. 0.9DL-1.5EQLY 

26. 0.9DL+1.5EQLY 
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4. RESULT & DISCUSSION 

4.1 STOREY DISPLACEMENT DETAIL OF STRUCTURE 

Table 4.1 STOREY DISPLACEMENT OF SYMMETRICAL STRUCTURE IN  
ZONE 3 

 

Table 4.2 STOREY DISPLACEMENT OF UNSYMMETRICAL STRUCTURE IN  
ZONE 3 
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The variation of displacement throughout the height of symmetrical structure & unsymmetrical structure with respect to no. 
of storeys in the structure is shown in fig (4.1). The maximum displacement is found to be higher in storey 8 of the structure, 
in symmetrical structure with seismic zone 3. And also the maximum displacement is found to be higher in the highest storey 
of the structure, in unsymmetrical structure with seismic zone 3.  

 

Fig.(4.1) 

Table 4.3  STOREY DISPLACEMENT OF SYMMETRICAL STRUCTURE IN  
ZONE 4 
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Table 4.4 STOREY DISPLACEMENT OF UNSYMMETRICAL STRUCTURE IN  
ZONE 4         

 

The variation of displacement throughout the height of symmetrical structure & unsymmetrical structure with respect to no. 
of storeys in the structure is shown in fig.(4.2). The maximum displacement is found to be higher in the storey 8 of the 
structure, in symmetrical structure with seismic zone 4. And also the maximum displacement is found to be higher in the 
highest storey of the structure, in an unsymmetrical structure with seismic zone 4. 

 

Fig.(4.2) 
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4.2 STOREY DRIFT DETAIL OF STRUCTURE 

Table 4.5 STOREY DRIFT OF SYMMETRICAL STRUCTURE IN ZONE 3 

 

Table 4.6  STORY DRIFT OF UNSYMMETRICAL STRUCTURE IN ZONE 3 

 

The variation of storey drift throughout the height of symmetrical structure & unsymmetrical structure with respect to no. of 
storeys in the structure shown in fig (4.3). The maximum storey drift is found to be higher in storey 1 of the structure, in 
symmetrical structure with seismic zone 3. 
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Fig.(4.3) 

Table 4.7 STOREY DRIFT OF SYMMETRICAL STRUCTURE IN ZONE 4 
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Table 4.8 STOREY DRIFT OF UNSYMMETRICAL STRUCTURE IN ZONE 4 

 

The variation of storey drift throughout the height of symmetrical structure & unsymmetrical structure with respect to no. of 
storeys in the structure shown in fig (4.4). The maximum storey drift is found to be higher in storey 1 of the structure, in 
symmetrical structure with seismic zone 4.  

 

Fig.(4.4) 
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4.3 STOREY SHEAR DETAIL OF STRUCTURE 

Table 4.9 STOREY SHEAR OF SYMMETRICAL STRUCTURE IN ZONE 3 

 

 

 

Table 4.10 STOREY SHEAR OF UNSYMMETRICAL STRUCTURE IN ZONE 3 
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The variation of story shear throughout the height of symmetrical structure & unsymmetrical structure with respect to no. of 
story in the structure is shown in fig (4.5). The maximum storey drift is found to be higher in story 1 of the structure, in 
unsymmetrical structure with seismic zone 3. 

 

Fig.(4.5) 

Table 4.11 STOREY SHEAR OF SYMMETRICAL STRUCTURE IN ZONE 4 
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Table 4.12 STOREY SHEAR OF UNSYMMETRICAL STRUCTURE IN ZONE 4 

 

The variation of storey shear throughout the height of symmetrical structure & unsymmetrical structure with respect to no. of 
storeys in the structure is shown in fig (4.6). The maximum storey drift is found to be higher in storey 1 of the structure, in 
unsymmetrical structure with seismic zone 4. 

 

Fig.(4.6F) 
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4. CONCLUSIONS 

From the above discussion following conclusions can be made.  

 Storey Displacement of unsymmetrical structure is more as compared to a symmetrical structure. 

 Storey Drift of unsymmetrical structure is more as compared to a symmetrical structure. 

 Storey shear of unsymmetrical structure is more as compared to a symmetrical structure. 

 The Load Distribution in the Symmetric model is more uniform as compared to the Unsymmetrical model. 

 The requirement of reinforcement is more in the Unsymmetrical frame than the symmetric frame. 

 The Symmetric model is More Cost-Effective with respect to the Unsymmetrical model as the volume of material being 
used is more in the Unsymmetrical model. 

 The performance of a Symmetrical building is better than an unsymmetrical building. 
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