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Abstract- In recent times skyscrapers have become usual. It is 
a challenging part to resist lateral loads acting on it. Our 
project deals with analysis of seismic characteristics in 
Irregular shaped R.C. frame. It is required to provide 
adequate stiffness for resisting the building against the lateral 
load. It is essential to find effective shape of a building to 
provide life safety and collapse prevention. We have worked 
on different plan irregularities of the structures and found out 
different parameters like storey forces, storey displacement 
storey shear and storey drift. Analysis of different parameters 
have been carried out by “ETABS” Software. By analyzing 
different parameters of building we will compare all types of 
plan irregularities by the result obtained from ETABS (2016). 
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I. INTRODUCTION 
 
 Nowadays requirement of Irregular Building has 
been increased to make buildings aesthetically attractive and 
due to lack of land availability. It is difficult to construct 
Irregular shaped buildings, but due to advancement in 
construction technology and using different software the 
problem is reduced. To analyse these types of structures, it is 
essential to consider different type of loads. The loads which 
are acting on the building and structure can be classified as 
vertical load, horizontal load, and longitudinal loads. The 
vertical load such as dead load, live load, impact load. The 
horizontal loads (lateral forces) consist of wind load and 
earthquake load. In these earthquake load is most severe and 
unpredictable. Earthquake causes major losses of lives and 
property. According to severity of intensity of earthquake our 
nation is divided into different zones.  
 
There are mainly two types of irregularities. 
 
1. Diaphragm Discontinuity: 
 

According to IS-1893:2002: Diaphragms with abrupt 
discontinuities or variations in stiffness, which includes those 
having cut-out or open areas greater than 50 percent of the 

gross enclosed diaphragm area, or changes in effective 
diaphragm stiffness of more than 50 percent from one storey 
to the next. Lateral loads are usually wind and earthquake 
loads. Two primary types of diaphragm are rigid and flexible. 
Flexible diaphragms resist lateral forces. Rigid diaphragms 
transfer load to frames or shear walls. Flexibility of a 
diaphragm affects the distribution of lateral forces to the 
vertical components of the lateral force resisting elements in a 
structure. 
 
2. Re-entrant Corners: 

 
A structure with lateral load resisting system contains 

Re-entrant corners. Where both projections of the structure 
beyond the Re-entrant corners are greater than 15% of its plan 
dimensions. 

 
Introduction of ETABS: 

 
In this modern time where computer is necessary in 

every phase of life, the use of traditional book system for 
analytical development is no longer sufficient. Construction 
and design are so important that use of computers has become 
mandatory. ETABS is a sophisticated and easy to use 
software. ETABS is one of the most useful tool for structural 
engineers in the building industry. 
 

II. PROBLEM FORMULATION 
 

As per IS 1893 (Part 1): 2002 Clause no. 6.3.1.2, the 
following load cases must be considered for analysis: 
 
1.5 (DL + IL) 
1.2 (DL + IL ± EL) 
1.5 (DL ± EL) 
0.9DL ± 1.5 EL 
 
The most affecting load combination is the last one. 
 
Frame Specifications: 
 

 Type of structure: Ordinary moment resisting frame 
 Number of stories: 20 
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 Number of Grid Lines in X direction: 6 
 Number of Grid Lines in Y direction: 6 
 Spacing Between Grids: 4 m 
 Seismic zone: V 
 Floor height: 3 m 
 Grade of concrete: 30 MPa 
 Grade of steel: Fe500 
 Size of columns: 400mmx800mm 
 Size of beams: 300mmx600mm 
 Depth of slab: 150mm 
 Floor Finish:  1Kn/m2 
 Imposed load: 2Kn/m2 
 Importance factor: 1.5 
 Site Type: 1 
 Response reduction factor: 3 

 
Plans we have analyzed for diaphragm discontinuity: 
 

 
“Regular Shape” 

 

 
“H-Shape” 

 
“+-Shape” 

 

 
“40% Re-entrant” 
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“60% Re-entrant” 

 

 
“+ Shape Re-entrant” 

 

 
 

 
Fig: Comparison Graph of Displacement in X Direction 
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Fig: Comparison Graph of Displacement in Y Direction 

 

 
 

 
 

 
Fig: Comparison Graph of Lateral Loads in X Direction 
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Fig: Comparison Graph of Lateral Loads in Y Direction 

 

 
 

 
Fig: Comparison Graph of Storey Shear in X Direction 
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Fig: Comparison Graph of Storey Shear in X Direction 

 

 
 

 
Fig: Comparison Graph Storey Drift in X direction 
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Fig: Comparison Graph Storey Drift in Y direction 

 
III. CONCLUSION AND RESULTS 

 
 Conclusion: 
 

 ETABS and Manual Calculations gives almost same 
results, thus the Modeling done in ETABS can be 
considered Correct. 

 Models Containing Re-entrant corners may undergo 
more damage than models having Diaphragm 
Discontinuity and Regular Models. 

 After Comparing all the Models Maximum 
Displacement in X Direction Occurs in the model 
having Re-entrant Corners 60% Irregularity. Which is 
54% more than Regular model. So, model Having 
Re-entrant corners having 60% Irregularity is most 
vulnerable than any other model, when it is under go 
to the severe Earthquake. 

 Models Having Diaphragm discontinuity in “H” 
shape and Re-Entrant corners in “+” shape gives 
identical Results in terms of Storey forces, storey 
displacement and storey drifts. 

 Storey Drifts are maximum at 8th floor in all the 
Models. 

 According to calculations we conclude that Regular 
model without any type of discontinuity gives 
minimum displacement and storey drift. 

 Thus, the model having diaphragm discontinuity in 
“+” shape can be considered most effective for G+20 
irregular models. 
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