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Abstract— Steel frame is a building technique with the 
skeleton frame of steel columns and I-beams, constructed in 
a square or rectangular grid for supporting the floors, walls 
and roofs of a building which are all attached to the frame. 
Due to high strength to weight ratio, Steel plays an important 
role in construction industry. A study regarding the seismic 
response of steel structures is necessary. In the present study, 
G+14 steel building with diaphragm irregularity is analyzed 
using Response Spectrum Analysis. Six models with 
diaphragm irregularity are compared with same loading and 
same structural member sections. The aim of the study is to 
find which configuration of diaphragm irregularity could 
yield most appropriate system. The response spectrum 
analysis was performed by using structural software ETAB. 
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I. INTRODUCTION 
Earthquake is a rapid, random and vicious lateral load. 
Buildings are compound structures made up of numerous 
structural elements which have different structural behavior 
from each other. As a result, elastic and inelastic deformation 
capacity of buildings, which are subjected to seismic loads, is 
a function of many variables including structural 
irregularities. Improper applications which form irregularities 
on structures lead to a more complex structural system 
behavior. Earthquake loads cause extra shear, torsion etc. on 
irregular structures. Therefore, structural irregularities 
decrease the seismic performance of buildings significantly. 
A structure with abrupt discontinuities or variations in 
stiffness, including 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 is called structure with 
diaphragm irregularity. In this study, multistorey steel 
buildings with 10 bays of 4m spacing under same loading 
condition are modelled. There are six number of building 
having same plan from ground floor to 8th floor and 9th floor 
to 15th floor, but plan changes for only 9th floor to 15th floor. 
The response spectrum analysis will be performing using 
ETABS. 

II. RELATED WORK 
H. Gokdemir [1] is studied about the effects of torsional 
irregularity on structures. Different buildings which have 
different number of floors and floor areas are modeled by 
SAP2000 (Structural Analysis Program) and calculations are 
made. Results are compared and precautions are given to 
prevent tensional failure during earthquakes and concluded 
that eccentricity between center of mass and center of rigidity 
cause torsion in structures and magnitude of tensional 
moment is the function of eccentricity ratio. 

Nauman Mohammed [2] evaluated the response of 
braced and unbraced RCC G+14 structure subjected to 
seismic loads and identify the suitable bracing system for 

O 1949 and CHI-CHI Taiwan 1999 have been 
investigated. After Time History analysis and Response 
Spectrum analysis, it has been concluded that the 
displacement obtained by static analysis are higher than 
dynamic analysis including response spectrum and time 
history analysis. 

S. Varadharajan [4] carry out an extensive 
parametric study on a set of RC setback frames with 88 
different setback geometry to appraise the inelastic seismic 
response of the plane RC moment resisting frame. He 
observed that the variation in inelastic deformation demands 
along height of the setback frame mainly depends upon the 
geometrical configuration of setback and in general 
maximum deformations are observed in vicinity of setbacks. 

III. OBJECTIVE OF THIS PAPER 
The main objective of this paper is to understand the 
behaviour of different shapes of irregular structure with 
diaphragm irregularity under seismic load, performing 
Response spectrum analysis with software approach and to 
find which structural system yield most appropriate system. 

A. Modelling and Analysis of Building 

The analysis of G+14 floors is carried out using ETABs 
professional structural software for special moment resisting 
frame (SMRF) situated in zone III. The six models of STEEL 
G+14 structures are analyzed under seismic loading. Story 
displacement, storey shears, story drifts and axial forces are 
compared for all type of structural systems. In this study, the 
floor area is same up to 8th floor and the diaphragm 
irregularity has been taken in 9th floor to 15th floor. The 
geometry of the structures is shown in table 1. 

Live Load 2kN/m2 

Thickness of Slab 125mm 
Size of Column 

Up to 8th Floor Built up Ishb350* 
9th To 15 Floor Built up Ishb250* 

Size of Beam 
Up to 8th Floor ISWB450 
9th to 15 Floor ISMB500 

Height of Each Floor 3m 
Earthquake Zone III 
Type of Structure Steel Frame 
Table 1: Modelling Data for Building 
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