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Abstract— This paper is a study about the selected frame 

models of various configurations are analyzed using pushover 

analysis. The seismic performance of a multi-storey steel 

frame building is designed according to the provisions of the 

current Indian code (IS 800-2007). Shear capacity of the 

structure can be increased by introducing steel bracings in the 

structural systems. Bracings can be used as retrofit as well. 

There are “n” numbers of possibilities to arrange steel 

bracings such as X, K and V type eccentric bracings with 

different numbers of storey’s. A typical 3, 6, 9 & storey steel 

frame building is designed for various types of eccentric 

bracings as per the IS 800-2007. X, K and V are the different 

types of eccentric bracings considered for the present study. 

Performance of each frame is studied through nonlinear static 

analysis. Fundamental period of the building frames and 

corresponding mode shapes are calculated. Pushover curves 

and behaviour factors for the different eccentric steel frames 

are compared to find the relative performances of various 

frames considered. I will do this work.    

Keywords: Steel Code IS 800-2007, Steel Frame X, K & V, 

Shear Capacity, SAP 2000 

I. INTRODUCTION 

Concentrically braced steel frames are generally used in 

designs because they provide sufficient hardness but on the 

other hand the architecture problems as well as their low 

capability of absorbing and dissipating energy and their 

buckling to pressure are the disadvantages of these bracing 

systems. These disadvantages can be overcome by using the 

eccentricity braced steel frames. There are “n” numbers of 

possibilities are there to arrange steel bracings. Such as X, K, 

and V type eccentric bracings. Design of such structure 

should have good ductility property to perform well under 

seismic loads. To estimate ductility and other properties for 

each eccentric bracing Push over analysis is performed. 

A simple computer-based push-over analysis is a 

technique for performance based design of building 

frameworks subject to earthquake loading. The present study 

develops a push-over analysis for different eccentric steel 

frames designed according to IS-800 (2007) and ductility 

behavior of each frame. 

II. LITERATURE REVIEW 

To provide a detailed review of the literature related to 

modeling of structures in its entirety would be difficult to 

address in this chapter. A brief review of previous studies on 

the application of the pushover analysis of steel frames is 

presented is this section. This literature review focuses on 

recent contributions related to pushover analysis of steel 

frames and past efforts most closely related to the needs of 

the present work. 

Humar and Wright et al. (1977), studied the dynamic 

behavior of multi-storied steel frame buildings with setbacks. 

The observations made based on a detailed parametric study 

are as follows. The fundamental period decreased by 35% for 

a setback of 90% (i.e., tower occupying 10% of the base area). 

The higher mode vibration of setback buildings made 

substantial contribution to their seismic response; these 

contributions increased with the slenderness of the tower. The 

contribution of the higher modes increased to 40% for a 

setback of 90%. For very slender towers the transition region 

between the tower and the base was, in some cases, subjected 

to very large storey shears. This increase in shear force was 

found to be as high as 300% to 400% for a setback of 90%. 

Storey drift ratios and storey shears for tower portions of 

setback buildings were substantially larger than for building 

without setbacks. For the tower portion, the increase in inter-

storey drift was found to be four times compared to that of a 

regular structure. This increase was influenced by the extent 

of the setback. It was also observed that beam ductility 

demand in the tower portion showed a large increase with 

increase in the slenderness of the tower. The column ductility 

demands in the tower portion also showed a similar trend. 

Shahrooz and Moehle et al., (1990), studied the 

effects of setbacks on the earthquake responseof multi-storied 

buildings. In an effort to improve design methods for setback 

structures, an experimental and analytical study was 

undertaken. A six-storey moment-resisting reinforced 

concrete space frame with 50% setback in one direction at 

mid-height was selected. The analytical study focused on the 

test structure. The displacement profiles were relatively 

smooth over the height. Relatively large inter-storey drifts at 

the tower-base junction were accompanied by a moderate 

increase in damage at that level. Overall, the predominance 

of the fundamental mode on the global translational response 

in the direction parallel to the setback was clear from the 

displacement and inertia force profiles. The distribution of 

lateral forces was almost always similar to the distribution 

specified by the UBC code; no significant peculiarities in 

dynamic response were detected. To investigate further, an 

analytical study was also carried out on six generic reinforced 

concrete setback frames. 

Ghobarah A. et al. (1997) the control of inter story 

drift can also be considered as ameans to provide uniform 

ductility over the stories of the building. A story drift may 

result in the occurrence of a weak story that may cause 

catastrophic building collapse in a seismic event. Uniform 

story ductility over all stories for a building is usually desired 

in seismic design. 

Foley CM. et al. (2002), a review of current state-of-

the-art seismic performance-based designprocedures and 

presented the vision for the development of PBD 

optimization. It is recognized that there is a pressing need for 
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developing optimized PBD procedures for seismic 

engineering of structures. 

R. Hasan and D.E. Grierson et al. (2002), conducted 

a simple computer-based push-overanalysis technique for 

performance-based design of building frameworks subject to 

earthquake loading. And found that rigidity-factor for elastic 

analysis of semi-rigid frames, and the stiffness properties for 

semi-rigid analysis are directly adopted for push-over 

analysis. 

B. Akbas.et al., (2003) conducted a push over 

analysis on steel frames to estimate theseismic demands at 

different performance levels, which requires the 

consideration of inelastic behavior of the structure. 

X.-K. Zou et al., (2005) presented an effective 

technique that incorporates PushoverAnalysis together with 

numerical optimization procedures to automate the Pushover 

drift performance design of reinforced concrete buildings. 

PBD using nonlinear pushover analysis, which generally 

involves tedious computational effort, is highly iterative 

process needed to meet code requirements. 

Shuraim et al., (2007) summarized the nonlinear 

static analytical procedure (Pushover)as introduced by ATC-

40 has been utilized for the evaluation of existing design of a 

building, in order to examine its applicability. Nonlinear 

pushover analysis was conducted and it showed that the frame 

was capable of withstanding the pre-assumed seismic force 

with some significant yielding at all beams and columns. 

Girgin.et., (2007), explained that Pushover analysis 

has been the preferred method forseismic performance 

evaluation of structures by the major rehabilitation guidelines 

and codes because it is computationally and conceptually 

simple. Pushover analysis allows tracing the sequence of 

yielding and failure on member and structural level as well as 

the progress of overall capacity curve of the structure. 

A. Shuraim et al., (2007) the nonlinear static 

analytical procedure (Pushover) asintroduced by ATC-40 has 

been utilized for the evaluation of existing design of a new 

reinforced concrete frame. Potential structural deficiencies in 

reinforced concrete frame, when subjected to a moderate 

seismic loading, were estimated by the pushover approaches. 

In this method the design was evaluated by redesigning under 

selected seismic combination in order to show which 

members would require additional reinforcement. Most 

columns required significant additional reinforcement, 

indicating their vulnerability when subjected to seismic 

forces. The nonlinear pushover procedure showed that the 

frame was capable of withstanding the presumed seismic 

force with some significant yielding at all beams and one 

column 

Kala.Pet. al., (2010) conducted study on steel water 

tanks designed as per recent and pastI. S codes and they found 

Compression members are more critical than tension 

members. And he pointed out that, in Limit state method the 

partial safety factors on load and material have been derived 

using the probability concept which is more rational and 

realistic 

P.Poluraju and P.V.S.N.Rao, (2011) has studied the 

behavior of framed building byconducting Push over 

Analysis, most of buildings collapsed were found deficient to 

meet out the requirements of the present day codes. Then G+3 

building was modelled and analyzed, results obtained from 

the study showed that properly designed frame will 

performed well under seismic loads. 

Haroon Rasheed Tamboli and Umesh N. Karadi, 

(2012) performed seismic analysisusing Equivalent Lateral 

Force Method for different reinforced concrete (RC) frame 

building models that included bare frame, in filled frame and 

open first story frame. In modelling of the masonry Infill 

panels the Equivalent diagonal Strut method was used and the 

software ETABS was used for the analysis of all the frame 

models. In filled frames should be preferred in seismic 

regions than the open first story frame, because the story drift 

of first story of open first story frame is Very large than the 

upper stories, which might probably cause the collapse of 

structure. The infill Wall increases the strength and stiffness 

of the structure. The seismic analysis of RC (Bare frame) 

structure lead to under estimation of base shear. Therefore 

other response quantities such as time period, natural 

frequency, and story drift were not significant. The 

underestimation of base shear might lead to the collapse of 

structure during earthquake shaking. 

III. CONCLUSION  

On the study of above mentioned Review paper, following 

conclusion are obtained: 

 Many experimental and analytical works have been done 

by many researchers in the area of the pushover analysis 

of the steel frames.  

 The concept of pushover analysis is rapidly growing 

nowadays. This research is concerned with the pushover 

analysis of the steel frames.  

 The uses of pushover analysis of the steel frames have 

been studied extensively in previous studies. However, 

many researchers performed experimentally and 

analytically on the pushover analysis but limited work is 

done on the study of eccentrically braced steel building 

using pushover analysis. 

 It can be concluded that with increasing the frame height, 

the response modification factor of consequence of 

ductility decreases. 
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