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Abstract: Now a days steel based structures are more 
conveniently used in comparison with RCC based structures 
thanks to its ductility behaviour. The ductility and energy 
dissipation capacity are important for a structure to resist seismic 
force. To boost the energy dissipation capacity of a steel framed 
structure, bracing were used. Here G+14 story building steel 
framed structure were selected for investigation. Thereon 
structures energy dissipation capacity were improved by 
introducing the X bracing, V bracing and zipper bracing. STAAD 
PRO and SAP2000 are employed for the analytical analysis. The 
relation between the performance of the different braced framed 
structure is made through pushover analysis. The criteria 
acclimatized with understanding the seismic efficiency of the 
casings are performance points, base shear capacity and roof 
displacement. The arrangement of the bracings on the edge 
structure has increased the base shear conveying limit, the 
performance point and reduced the displacement of the roof for 
all steel frames. 
Keywords: Base shear, Bracings, Pushover analysis, Roof 
displacement, Performance point. 

I. INTRODUCTION 

A structure that's gathered from different steel individuals 
from various shapes and measures and associated together 
by catapulting or welding or riveting and plays out some 
capacity, and securely withstands the heaps it's exposed to is 
thought as a steel structure. These can be tall  line towers, 
stacks, spans, Industrial structures, sheds, cranes, 
storehouses, dugouts, oil or gas stockpiling tanks, pipe 
stockades, tall private structure outlines, walkways, Railway 
over-spans, Railway stage or transport stand asylums, or 
arena rooftops or completely basic and normal structures 
like hand railings, balustrades, stepping stools, stairs, light 
posts, bollards, banner lifting shafts and Electric posts.  
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Braced frames are a terribly common form of construction, 
economic to build and simple to analyze.Bracing, which 
gives solidness and opposes lateral loads, is likewise from 
corner to corner steel individuals or, from a solid 'center'. In 
supported development, bars and segments are planned 
under vertical load just, expecting the bracing framework 
conveys every single lateral load. The structure's shear 
capacity can be strengthened with the installation of steel 
bracings in the assistant system. Bracings can increase 
the energy dissipation capacity of the structure. 
Moment-resistant frames give pliability through yielding, 
but because of their adaptability, they have not met the 
criteria of firmness; in any case, concentrated braced frames 
are superb for solidity in view of the fact that their flexibility 
is constrained. There are several ways to provide support to 
widen structural seismic opposition. The specific bracing 
systems include the mill diagonal bracing, X-bracing, 
chevron bracing and V-bracing configurations, which 
combine the integrated support with the beam-column joint. 
Due to its relative simplicity, methods applicability is 
increasing continuously. It expect that the reaction of the 
structure is additionally anticipated by basic mode or the 
essential barely any modes of vibration which stays 
consistent through the reaction. 

II. PUSHOVER ANALYSIS 

 Pushover analysis is completed by applying 
monotonically expanding lateral loads to the structure 
speaking to the inertial powers that may be experienced by 
the structure during severe seismic tremors. Size of lateral 
load increments until the structure arrives at target 
relocation. Target removal speaks to the most elevated 
twisting that the structure will be oppressed during tremor. 
Various auxiliary components yield during load increase. 
Misfortune in firmness happens at every event. Capacity 
curve (Pushover curve) is produced during pushover 
examination which shows the connection between base 
shear power and rooftop top removal. Capacity curve is 
depends on quality and twisting limits of the structure .It 
empower us to know the behavior of the structure past 
flexible cutoff. On account of the complex idea of the 
auxiliary properties, basic response cannot be satisfactorily 
anticipated during ground shaking. Relocation values give a 
gage the very pinnacle of the structure's anticipated response 
during tremors. Pushover analysis is easy to use 
computationally and is therefore highly favored for design 
of steel structures under seismic.  Structures by guidelines 
and codes for the major rehabilitation. Pushover 
investigation is an estimated review technique during which, 
before an objective displacement is achieved, the structure is 
exposed to monotonically increasing lateral forces with an 
invariant stature informative 
conveying. 
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 It consists of a series of consecutive, functional 
measures, superimposed to approximate the structure's 
power displacement curve. A few dimensional models that 
join bilinear or tri-straight load distortion graphs of all 
opposing lateral power components are made first, and 
gravity loads are applied first. Lateral loads that are 
predefined are distributed along the building height. Loads 
are increased until yielding of some members occurs.  

Change of structural model is finished to represent the 
diminished firmness of yielded individuals and lateral loads 
are again expanded until extra individuals yield. The 
technique continues until the structure is unstable or at a 
specific spinning point a control displacement at the highest 
building reaches. To press for the global capability curve, 
roof displacement vs base shear is plotted. Pushover analysis 
can be carried out as follows:  

• Force-controlled method 
• Displacement-controlled method  
Force-controlled pushover technique is used when 

loading is known to be gravity loading. In addition, there are 
some numerical problems in the force-controlled pushover 
method that affect the accuracy of the results since the 
target. Displacement is likewise identified with an 
outrageously little positive or perhaps a negative lateral 
solidness on account of the event of components and P-delta 
effects.   

The displacement-controlled technique is usually used 
to perform pushover examinations. Proven buoys are 
checked in the displacement-controlled technique (as in 
seismic stacking) where the enormity of applied weight is 
not previously understood. The importance of weight mix is 
increased or decreased as fundamental before the dislodging 
of power exceeds a predefined consideration. The internal 
forces and distortions measured at the objective 
displacement are used as measures of inelastic consistency 
and twisting demands that should be compared to the 
performance test capabilities available. 

III. MODELLING 

For the study, plan of the G+14 storey building 
were created by using AutoCAD. Buildup area is select 
as 30x20 m. Inner bay are 5 m spacing with 6 bays on 
longer side and 4 bays on shorter side.  

For design purpose front bay alone selected and 
modeled in 3-D as shown on fig 1. 

 

Fig 1: Plan of the building 

STAAD.Pro may be structural analysis and design bug 
which was originally created in 1997 by foreign research 
engineers. It has been a part of organized systemic analysis 
and plan solutions since late, mainly utilizing an exposed 
API called open STAAD.Pro to access and drive the 
software using a large-scale visual fundamental framework 
provided within the Application that includes suitable 
programmable macro systems. The steel structure is 
designed for G+14 floors with the aid of STAAD.Pro. The 
structure design is designed separately for non-bracing 
structure as well as for bracings such as X, V, zipper 
bracing. IS 875 part 1, part 2 and IS 800-2007 were used for 
design purpose. 

 

 

 

 

Fig 2: Frames with different bracings 

Using the SAP2000 pushover analysis for all four framed 
structures were done as per FEMA 356 and ACT 40 codes.  
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The following graphs represents the base shear and 
displacement for the different braced frame structure and 
moment resisting frames. 

 

Fig 3: Pushover curve for Moment Resisting Frame 

 

Fig 4: Pushover curve for X braced framed structure 

 

Fig 5: Pushover curve for V braced framed structure 

 

Fig 5: Pushover curve for Zipper braced framed 
structure 

 

IV. RESULT AND DISCUSSION 

 SAP2000 programming was used for pushover 
research. Characterized push loads are done as per code 
FEMA 356. The pushover analysis gives the auxiliary 
perspectives a knowledge which controls the presentation 
during seismic tremors. In addition, it provides details about 
a structure's consistency and rigidity. The findings of the 
study are analyzed and discussed as follows. 
1) The moment resistant frame can withstand a maximum 
displacement of 0.093 m and 1.6391KN in base shear. 
2) X bracing can withstand 0.0254 m of maximum 
displacement and 769.637KN of base shear. 
3) V bracing can tolerate a maximum displacement of 
0.0044 m and a 116.731KN of base shear. 
4) Zipper bracing can withstand 0.0254 m of maximum 
displacement and 418.797KN of base shear. 

V. CONCLUSION 

 Followings from the present study are observed. 
A) In high-rise structures, solidity and durability are 
becoming increasingly necessary, so a bracing system can 
be chosen to increase both capacity conveying force and 
strength. 
B) Compared to X braced, V braced, Zipper braced frames 
and frame resistant to moment,  X braced frame can be more 
resistant to displacement and base shear. 
C) X braced frames are more seismic resistant compared 
with V braced, Zipper braced and frame resistant moment. 
d) Bracing provision improves the base shear carrying 
ability of frames and decreases the rooftop displacement of 
the structures. The analysis presented here mainly centers 
around the seismic actions of various bracing structures in 3-
D steel buildings with high rise. 
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