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Abstract- A multistory building has to be designed to resist 
both lateral loads due to wind or earthquake as well as gravity 
loads.Lateral load resistance to the structure is provided by 
both interior and exterior structural system. In this study 3 
dimensional analytical models of G+21 storied buildings with 
3 soft stories @ different levels with plan 50mx36m have been 
generated for regular and irregular buildings with all 
structural members are designed with IS 800:2007 and with 
load combination taken from 1893(part 1) and analyzed using 
CSI ETABS software 2016 for zone 5 earthquake of India the 
modern urban buildings consist of a large portion of Irregular 
buildings. 
  

The project focuses on study of structural behavior of 
tall building to understand irregularity which is due to 
horizontal & vertical plane thus structures with irregular 
shapes have been considered. A set of modal consisting of 
seven different models are considered out of that the first 
model is with the regular structure, second-fourth with 
Horizontal irregularities and the remaining fifth-seventh with 
Vertical irregularities. 
   

The objective of the project is to carry out Equivalent 
Static Analysis(ESA), Response spectrum analysis (RSA), Time 
History Analysis(THA) of Horizontal and Vertically irregular 
RC building. The effect of Horizontal irregularity and Vertical 
irregularity has been studied by considering the parameter 
such as Story Displacement, Story Drift, Modal Time Period, 
Story Forces. 
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Storey Displacement, Time Period, Storey Forces & Response 
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I. INTRODUCTION 
 
GENERAL 
 

 Earthquake may be defined as shaking of the ground 
produced by seismic forces, which results in shaking of 
structures or building causing damages to building some time 

leading in human life loss. This has led to a detailed study of 
structures. 
   

In metro cities tall structure or buildings has more 
importance in recent years.ie is quit difficulty to avoid 
irregular shape building construction some time due to space 
requirement in construction field. Such building must resist 
both lateral load as well as wind load. The building shape and 
building structural system has impact on the seismic 
performance of building. While symmetrical buildings effect 
in an equally uniform distribution of seismic forces all over its 
components. Unsymmetrical or irregular buildings results in 
tremendous indeterminate distribution of forces making the 
analysis and prediction becomes complicated.  

 
IS 1893 (part-1) :2002 has recommended building 

configuration system for the better performance of RC 
building during earthquakes. If the building configurations are 
almost symmetrical about the axis such building are called 
Regular buildings or if there is lack insymmetry discontinuity 
in mass, geometry such building called as Irregular buildings. 
There are two types of irregularities- 
 
1. Horizontal Irregularities. 
2. Vertical Irregularities.  
 
1. Horizontal irregularities refers to asymmetrical plan shapes 
( L,T,U and H)  or discontinuities in horizontal resisting 
elements such as re-entrant corners, large openings or like 
torsion, deformations etin vertical.     
2. Vertical irregularities referring to sudden change of 
strength, stiffness, geometry and mass of a structure 
 
A)   OBJECTIVES OF STUDY 
 

 To calculate the design lateral forces on regular and 
irregular buildings using Equivalent Static Analysis, 
Response Spectrum Analysis, Time History Analysis 
and to compare the results of different structures. 

 To calculate the response of buildings subjected to 
various types of ground motions namely low, 
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intermediate and    high frequency ground motion 
using Time history analysis. 

 The purpose of this study is to know performance and 
behavior of R.C.C regular and irregular structures in 
seismic motion. 

 To study about the variations in building properties 
with different floor plans by carrying out Equivalent 
Static Analysis, Response Spectrum Analysis, Time 
History Analysis. 

  To study the effects of horizontal and vertical 
irregularity in high rise buildings considering 
parameters like displacement, time period, storey 
drift and story forces. 

 To compare the results of linear static analysis with 
linear dynamic analysis. 

 
B)  SCOPE OF STUDY: 
 

 Only RC buildings are considered 
 Column was modeled as fixed to the base. 
 Both horizontal and vertical irregularity was studied. 
 The results of different parameters such as 

displacement, drift, story forces and time period to be 
studied. 

  Both horizontal and vertical irregularity was studied. 
 

II. MODELING & ANALYSIS METHODS 
 
 3D modeling for analysis of all models using ETABS 

2016 Software package. 
 The building is analyzed by using Equivalent Static 

Analysis (ESA) ,Response Spectrum Analysis 
(RSA),Time History Analysis(THA) 

 
 
A) DESCRIPTION OF SAMPLE BUILDING MODELS 
 
Model 1: The model-1 is a rectangular model. 
Model 2: The model-2 is a U-shape model with      irregularity 
in horizontal direction. 
Model 3: The model-3 is a H-shape model with irregularity in 
horizontal direction. 
Model 4: The model-4 is a L-shape model with   irregularity 
in horizontal direction. 
Model 5: The model-5 is with irregularity in vertical direction 
with same base from 1st -6 th,4 bays are less in    x-direction 
from 7-13th,7 bays are less in x-direction from 14th-22th. 
Model 6: The model -6 is with irregularity in vertical direction 
with same base from 1st -6 th,1 bay less in x-direction and 1 
bay less in y direction from7th-12th, 2 bay less in x-direction 

and 2 bay less in y-direction from 13th-17th storey,3 bays less 
in x-direction and 3 bays less in y-direction from,18th -22 th. . 
Modal 7: The model -7 is with irregularity in vertical 
direction with same base from 1st -6 th,1 bay less in x-  
direction and 2 bay less in y-direction from 7th -13th story,2 
bay less with in x-direction and 3 bay less in y-direction    
from 14th -22 th. 
 

 
Fig 1:Bare Frame 3d view 

 

 
Fig 2:Model 2 3d view 

 

 
Fig 3:Model 3 3d view 
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Fig 4:Model 4 3d view 

 

 
Fig 5:Model 5 3d view 

 

 
Fig 6:Model 6 3d view 

 

 
Fig 7:Model 7 3d view 

                   

C) DESIGN AND MATERIAL DATA 
 

 

 
 

III. RESULTS & DISCUSSIONS 
                    

The building models has been analyzed using Etabs. 
The model validation is done to check the safety of members 
in the structure, lateral displacements, story drifts, time period, 
story forces of the structure.   
  
A)1.STOREY DISPLACEMENT OF BARE FRAME 
WITH  HORIZONTAL IRREGULAR  BUILDING 
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Storey vs Displacement. 

 
A)2 STOREY DISPLACEMENT OF BARE FRAME 
WITH VERTICAL IRREGULAR BUILDING 
 

 
 

 
Storey vs Displacement. 

 
B)1.STOREY DRIFT OF BARE FRAME WITH  
HORIZONTAL IRREGULAR  BUILDING 
 

 
 

 
Storey vs Drift 

 
B)2.STOREY DRIFT OF BARE FRAME WITH 
VERTICAL IRREGULAR  BUILDING 
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Storey vs Drift. 

 
C)1.  STOREY FORCES OF BARE FRAME WITH  
HORIZONTAL IRREGULAR  BUILDING 
 

 
 

 
Storey vs Forces. 

 
C)2.  STOREY FORCES OF BARE FRAME WITH  
VERTICAL IRREGULAR  BUILDING 
 

 
 

 
Storey vs Forces 

 
D) NATURAL TIME PERIODS( T ) 
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Storey vs Time period 

 
IV. CONCLUSION 

 
1. Story displacement are max in L shape building and 

minimum in H shape building. 
2. Story displacement are max in bare frame building and 

minimum in model 6 due to vertical irregularity. 
3. Story drift are max for model 3 for horizontal irregular 

building model and min for model 
4. Story drift are max for model 7 for vertical irregular 

building model and min for model 1. 
5. Natural time period is more for model 3 with respect to 

bare frame for horizontal irregular building whereas time 
period is more for model 5 with respect bare frame. 

6. Story forces are maximum in Bare frame due to 
horizontal regularity. 

7. Hence it can be concluded use regular frame building as 
far as possible to avoid max damage to the building. 

8. Regular structure is stiffer compared to structures with 
plan and vertical irregularity                                          

 
V. SCOPE OF FUTURE STUDY 

 
1. Comparative study by providing shear wall at different 

location.  
2. Comparative study by providing bracings and base 

isolation.  
3. Non linear time history analysis can be performed on the 

structure. 
4. Comparative study by providing different shapes of 

buildings 
5. For this analysis we can go for Push Over Analysis. 
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