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Abstract:  

The buildings with irregular plan are more common in present times . Due to irregular distribution of mass and stiffness there will 

be occurrence of torsion in the buildings. Seismic response of structures may be modified by torsional effects and these effects have 

produced damage or collapse of buildings in case of previous  earthquakes. Vibration due torsion occurs due to difference in center 

of rigid ity and center of mass, the difference is called as accidental eccentricity Hence more precaution should be taken while 

designing and analyzing the buildings. Tall regular structures have uniformness in height, mass per storey and cross sectional area 

will have same mode shape of vibration. Due to lack of computational facilities in the past, the thorough investigations of static 

analysis and dynamic analysis are not described. The analysis is made for C shape model and Square model for with and without 

shear wall so as to associate the results. 
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I. INTRO DUCTION 

At current condition, the buildings with irregular plans are 

common. This building will generate torsion sensation and also 

based on mass and stiffness distribution. Previous damage 

surveys on structures with different failure modes on past 

earthquakes have concluded that asymmetric buildings are 

most susceptible in nature. But due to various types of 

architectural and functional requirements, asymmetric 

structures are unavoidable. Present codes deals with torsion 

during the design of buildings with irregular shapes and also 

presenting accidental eccentricity which should be comprised 

in the design. 

 Torsional vibration is produced in asymmetric 

structures due to eccentricity between centre of rigidity and 

centre of mass. This torsional vibration is generated in seismic 

motion of structural systems even under translational ground 

motion. Through the centre of mass, the inertia force acts. And 

through the centre of rigidity, the resistive force acts. Perfect 

estimation of torsion in structures is possible by presenting 

design eccentricity as per seismic code provision. Unequal 

mass and stiffness distribution results in dynamic eccentricity. 

The coupling of rotational and translational vibration affect 

ground motion excitation in buildings . 

 Tall regular structures have uniformness in height, 

mass per storey and cross sectional area will have similar mode 

shape of vibration. Due to lack of computational facilit ies in 

the past, the detailed investigations of static analysis and 

dynamic analysis are not reported. Symmetric buildings are 

considered as regular buildings and special provisions are made 

in all seismic codes including Indian standards. Buildings are 

irregular, as it responds to seismic forces which are random in 

nature. 

 Torsion is created if centre of mass and centre of 

rigid ity do not coincide. The distance between the centre of 

mass and centre of rigidity is referred as Torsional eccentricity. 

The eccentricity between centre of mass and centre of rig idity 

create horizontal torsional moment which results in increase of 

shear force on lateral load resisting element and for this 

torsional provisions are made in Indian codes for all tall 

structures. This is based on floor plan dimensions and static 

eccentricity which is effective for irregular structures. For 

symmetric structures, the effect of accidental eccentricity will 

happen and the dynamic amplification factor will disappear 

because of nil static eccentricity. Torsional restrained structures 

are those where the walls are in dissimilar orientations with 

respect to earthquakes. And torsional unrestrained buildings are 

those where the walls are oriented in the similar d irections with 

respect to the earthquake. 

 

II. LITERATURE S URVEY 

. It has been detected that in major earthquake the 

asymmetric buildings are most vulnerable to seismic 

reparations. According to earlier reports of extensive 

reparations of structures that are subjected to extreme torsional 

response familiarised by asymmetry. In earthquakes such as 

Managua earthquake, Michanocan earthquake and Loma preita 

earthquake. Asymmetry causes torsion in structures because 

centre of mass and centre of rigidity does not coincide. The 

distance between these centres is called as structural 

eccentricity and its magnitude can be determined. 

Torsion may also produce due to other conditions for 

which decisive their magnitude is problematic. Some examples 

of these conditions for accidental torsion are rotational 

components in ground motion, an uncomplimentary 

distribution of live load, and alteration between actual and 

calculated stiffness of elements. These factors cause coupling 

between torsion and lateral motions in structure which leads to 

irregular distribution of displacement of floor. 

S.N.Khante and R.W.Lavkesh, analysed torsional effects 

of seismic behaviour on base isolated structures and also 

effects of uneven mass distribution on asymmetric and 

symmetric structures. Models with eccentricity of mass of 

variation of 5% of largest dimensions of buildings on uni and 

bi directions are calculated. By the use of Etabs time history 

and response spectrum analysis of this model of base fixed. 
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They determined that for eccentric models, base isolation is of 

more prominence. 

 

III.STRUCTURAL MODEL 

The buildings considered are 10 storey buildings, 

with spacing of columns as 8m in both the directions. And 

floor to floor height as 3m, zone 4 is taken with seismic 

reduction factor of 5. Every blocks are with 8m spacing. The 

total number of blocks is16 and total plan area is 128 square 

metres. The dynamic analysis is made using Response 

spectrum method and also using IS 1893-2002 code. 

The sizes of beams are 300x600mm and sizes of 

columns are500x900mm. Slabs are of 200mm thick, wall is of 

200mm thick with density of 20KN/m3. M20 concrete is used 

for beams and M45 concrete is used for columns. Slabs are 

rig id and continuous, and loads are applied according to 

provisions of IS code 

 
Fig 1: Plan of  square shape model with shear wall 

 
Fig 2: 3D model of square shape with shear wall 

 

 
Fig 3: Plan of  C-shape model with shear wall 

 
Fig 4: 3D model of C-shape with shear wall 

 

IV. RESPONS E SPECTRUM METHOD 

This technique is used to regulate peak response of structures 

during earthquakes directly from response spectrum of 

earthquakes without time history analysis. As per IS code 

1893, the response spectrum method is given as follows . It is 

the plot of time period v/s the spectral acceleration co-efficient 

and it gives plot of peak response of oscillators organized in 

series where natural frequency will be changing and where 

their movement are forced with same vibration at the base. 

 
Fig 5: Response Spectrum curve 
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The result found can be used to regulate the response of 

linear system when given its natural frequency. For earthquake 

design IS code provides an average value of response 

spectrum. It is assumed that five percent damping is given to 

response of higher modes for superstructure and remains 

elastic.  

 

V. TORS IONAL EFFECTS  

Studies on analysis have made to liken the torsional 

effects on behaviour of inelastic and elastic of structures. 

Sedarat and Betaero described that linear dynamic analysis 

may drastically underestimate torsional effects on inelastic 

dynamic behaviour of structures. On other side, study of 13
th

 

storey frame buildings showed that torsional effects severe as 

structure modelled as building as elastic apart from inelastic. 

Results was found as highly depending on earthquake motions 

characteristics. There was issue on sternness of torsional 

effects based on inelastic response of structures wasn’t been 

settled. 

 

VI. ANALYS IS AND RES ULTS  

In symmetric build ings, all elements resisting the 

lateral load which are located in dissimilar positions in plan 

and exposed to unidirectional forces experiences even lateral 

displacement. Hence lateral stiffness is proportional to force 

established in every element. This gives guidelines for 

assigning desired strength to elements with respect to their 

stiffness’s. In asymmetric build ings, the location of columns 

affects the distribution of load which should be resisted by it 

because loads on rigid floors of buildings are comprised by 

torques developed by eccentricity of building. Torsional 

stiffness of building is proportional to force developed in each 

element from floor torques . 

 

Square model results: 

 
Table 1: Maximum Storey Displacement for Square model  

 
Table 2: Time period and Rz for Square model 

 

 
Table 3: Rat io of Max/Avg story displacement for Square 

model 

Results of C shape model  

 
Table 4: Maximum Storey Displacement for C model 
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Table 5: Time period and Rz for C shape model 

 

 
Table 6: Rat io of Max/Avg story displacement for C shape 

model 

 

VII. CO NCLUSION 

In our work, we compared the results like maximum 

story displacements, time period, Rz, Max/Avg storey 

displacement ratio, for both square and C shape model. The 

story displacement and inter story displacement are within the 

permissible value. The ratio of Max/Avg storey displacement 

are more than 1.2 in case of models with shear wall. The 

storey displacement is more in C shape compared to square 

model. Time period increases as the mode increases. Time 

period is less in case of square compared to C shape. 

Translation in Z d irection (Rz) is high in case of C shape 

model. Hence we can conclude that Square model is safe 

against torsion compared to C model. 
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