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Abstract: Nowadays, due to the increase in construction 
of high-rise structures, the need for selecting a proper 
resistant structural system against earthquake and wind 
has increased meaningfully. A good example of a highly 
efficient system in high-rise buildings can be specified is 
the Setback structure system. An appropriate key to 
resolve this delicate is using a braced system. 
Combination of the braced with the Setback is more 
well-organized. This study focuses on the behavior of the 
system of structure with bracing and Setback structure. 
To this aim, buildings is modeled and analyzed with 
different types of bracing and Different position of 
bracing at structural systems in ETABS software.  

The present-day work focuses on the effect of 20 storey 
Setback structure connected by a common Bracings. It is 
found from the studies that steel bracing and steel 
setback structure can impose significant differential 
restraint on the walls displaces under lateral loads. In 
this study the implementation of Bracings, in different 
configuration at the corner, center and combinations of 
center side on the building is discussed. The analysis was 
carried out by using ETABS 19 software, by 
implementing the response spectrum method and 
nonlinear dynamic analysis (time-history) method. The 
parameters under study are lateral deflection, storey 
drift, base shear and shear reversals in structure.  

Keywords: ETABS software, Setback  structure, 
Outrigger system at different position. 

INTRODUCTION: 

In multi storied framed buildings, damage from 
earthquake ground motion generally initiates at 
locations of structural softness present in the lateral load 
resisting frames. This performance of multi-storey 
framed buildings during strong earthquake motions 
depends on the distribution of mass, stiffness, and 
strength in both the horizontal and vertical planes of 
buildings. 

A common type of vertical geometrical irregularity in 
building structures arises is the presence of setbacks, i.e., 
the presence of abrupt reduction of the lateral dimension 
of the building at specific levels of the elevation. This 
building category is known as ‘setback building’. 

Literature Review:- 

1. Study on Seismic Response of Multi storey RC 
Building with setback and Re-entrant corner 
irregularities.   

Fasil Neguse et al(2018); Reentrant corner and Vertical 
Irregularity – setback Irregularity model  as compared to 
regular buildings. Two types of irregularities namely 
setback irregularity and re-entrant were considered 
with different plan area for G+11 stories. The effect of 
irregular setback on fundamental time period the 
percentage of setback increases, the fundamental time 
period decreases. The effect of re-entrant corner 
irregularity on fundamental period of building is larger 
than effect of vertical setback irregularities. They 
concluded that the re-entrant corner irregularities were 
more sensitive than to setback irregularities 

2. Influence of Bracings on the Seismic Behavior of 
RC Framed Irregular Structures   

Shridevi S. Angadi et al(2017); The performance of the 
structure by response spectrum method and modal 
period, storey shear, displacement and drift. The 
parameters considered in the time history method are 
base shear, joint displacement and column force. From 
the analysis, use of X bracing to all models is found more 
effective compared to V bracing and K bracing. 
Displacement and storey drift increases as the amount of 
irregularity present in the building increases. 

3. Nonlinear Static Seismic Analysis of Vertically 
Irregular Building Frames with Different Outrigger 
System   

Aswathy S Kumar et al(2019); This paper studies the 
efficient use of outrigger systems subjected to earth 
quake load in regular and irregular building with and 
without outrigger systems. The location of outrigger 
beam has critical influence on the lateral behavior of 
structure under earthquake load. The optimum location 
with outrigger system is providing at top, 3/4th height, 
middle and at 1/4th height shows the maximum 
reduction in lateral deflection in the three models. 
Comparing the virtual outrigger system with 
conventional outrigger with x bracing gives good result. 

4. Seismic Analysis of Step back and Setback- Step 
back Buildings 

Prince Adani et al(2018); Step back configuration is 
found more susceptible to seismic forces. From Results it 
has been concluded that the maximum displacement in 
both the direction in Step Back Building for given storey 
was more than that of in Step Back and Set Back 
Building. In Step Back-Set Back Building when Shear wall 
is introduced in X and XY both direction max. 
Displacement reduces by 60-80% in X-Dir. For Step Back 
Building Max. Displacement in X-Dir. reduces to 80-90% 
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and in Y-Dir. it reduces to 50-80% for all cases. When 
Shear wall was introduced in all type of configuration 
support connected to Shear Wall bears highest reaction. 
For same number storey Step Back buildings showed 
higher value of Storey drift and also of maximum 
displacement than Step-back Set-Back buildings hence 
they are more vulnerable to Earthquake. 

5. Study on earthquake resistant buildings on 
ground surface by using ETABS 

S. Kusuma et al(2016); It can be concluded that the 
stiffness of the building is getting reduced where length 
of the columns is higher relative to the other extreme 
end. The maximum variation in storey shear is about 
55%. The variation in bending moment between long 
column and short column is about 22%. The variation of 
torsion moments in Step back buildings is 2% higher 
compared to set back buildings. Step back Set back 
buildings are found to be less vulnerable than Step back 
building against seismic ground motion. It is observed 
that extreme left column at ground level which are short 
are the worst affected. The Setback buildings on plain 
ground attract less action forces as compared to Step 
back Set back buildings.  

Research Gap:- 

From Literature review, it is found that researches have 
been done in following areas: 

 To analyse model on steel setback structure. 
 Compare steel setback structure with steel setback 

structure with bracing, steel setback structure with 
simple frame setback system and steel setback 
structure with bracing. 

 Perform nonlinear dynamic analysis on the model. 
 Steel dampers are not provided in structure to reduce 

the external forces generated at story. 
 Use of steel bracing as vibration control for steel 

setback building is not studied 
 Compare steel setback structure with simple frame 

setback structure and steel setback structure with 
bracing.  

Methodology: 

List of steps used to carry out the investigation are as 
follows:  

 10 models were prepared 

• Model 1- Steel setback structure without Bracings 

• Model 2- Steel Frame setback structure with V 
bracing at only off-centre 

• Model 3- Steel Frame setback structure with 
Diagonal bracing at only off-centre 

• Model 4- Steel Frame setback structure with X 
bracing at only off-centre 

• Model 5- Steel Frame setback structure with V 
bracing at only centre 

• Model 6- Steel Frame setback structure with 
Diagonal bracing at only centre 

• Model 7- Steel Frame setback structure with X 
bracing at only centre 

• Model 8- Steel Frame setback structure with V 
bracing at both centre & side 

• Model 9- Steel Frame setback structure with 
Diagonal bracing at both centre & side 

• Model 10- Steel Frame setback structure with X 
bracing at both centre & side 

 Structural property & Member size models for 
analysis 
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OBJECTIVE & SCOPE OF WORK:- 

Objective:-  

Analyzing the Behavior of Steel Tubular structure 
System with different Braced Belt Truss configuration by 
checking parameter like,  

 Displacement 
 Storey drift 
 Storey Shear 
 Method to be used is, Nonlinear Dynamic Analysis 

(Time History Analysis) is performed on the 
structure. 

Scope of the Work:- 

• To validate the model with reference. 

• To prepare models of steel structure with Braced System. 

• Perform Nonlinear Dynamic analysis on the structure. 

• Comparison with provided elementary structural form. 

• Representing the obtained result in the graphical form. 

• Derive conclusion based on obtained results. 

Result & Discussion:- 

1. Response spectrum method 
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2. Time History Analysis 

 

 

 

Conclusion:- 

In this study the implementation of outrigger system 
provided at the side, center and both center & side of the 
building of the setback structure withthe varying 
position on structure is studied. The analysis was carried 
out by using ETABS 19 software, by implementing the 
response spectrum method and nonlinear dynamic 
analysis (time-history) method. And study the 
parameters like storey displacement, storey drift and 
base shear. 

 Result comparison with and without bracing:- 

• Inclusions of Bracing reduced the response of 
structure. 

• Bracing systems are used to resist horizontal forces 
or lateral forces and to transmit to the foundation. 

• Bracing minimises the displacement and provide 
Stability to the structure. 

• Bracings gives batter results as compare to structure 
without bracings. 

• Bracings decrease 10% response of structure as 
compare to without bracing. 

 Result comparison with deferent Bracings:- 

• In case of different type of bracings V, Diagonal and 
X bracing X Bracings gives better results. 

• In the V and Diagonal Bracings gives more response 
to structure as compare to X bracings in both (x and 
y directions). 

• Inclusion of bracing at only side and only centre of 
the structure reduced 10 to 15% response of the 
structure. 

• Inclusion of bracings at centre pulse side on the 
structures can reduced 25% response of structure. 
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 Result comparison by different Parameters:- 

• In correspond to the parameters like displacement, 
story drift and base shear X bracings gives batter 
results as compare. 

• Implementation of X steel bracings at the center pulse 
side periphery of the building reduces the storey 
displacement and drift by 10 to 15 % as compared to 
other bracings. 

• In correspond to base shear, on an average 10 % 
increases occurs in both directions. 

• According to the model analysis in all model in x 
direction and y directions have minor change because 
of symmetrically setback structure so it is negligible 
so here y direction’s figures not shown.  
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