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Abstract:

In tall RC[reinforced concrete] building bracing system is provide for stiffness, strength
and energy dissipation to resist the lateral load . The study about the different bracing system
(diagonal type, V type ,inverted and k type ) and arrangement of bracing system . To build the
seismically safe structure with adequate lateral resistance .Bracing system is installed between
column member to resist the lateral load. Bracing system is easy to installed , economical and
occupies less space. The structure is analyzed for seismic zone V with different types of bracing
system and compared with the bare frame with the using of ETAB software. The load condition
is applied as per IS 1893 :2002. Bracing system improve the displacement capacity of the
structure.

Keywords — Earthquake strengthening, steel bracing system, seismic performance,
analysis and lateral load .

INTRODUCTION:

Seismic analysis is calculating the response of structure to the earth quake. Nowadays high rise
building are constructed for the purpose of stiffness and lateral load resistance .Larger seismic
waves strike the earth surface caused shaking the earth surface in all possible direction .In recent
year growth of the cities have been on rise and any RC building depend on many factors like
strength of material, used soil and amount of mass .Bracing are the most prominent method used by
structural engineers .Increase the lateral load resistance by bracing .There are many braced system in
RC structure like V,K and X. But concentric bracing mostly used by structure engineer .Structure are
connected with various activity like sport, healthcare, transport, residence and power generation
All the structure posing adequate strength . The frame structure transfer the gravity load and
lateral load to the foundation .Colum and beam distribute the gravity load in to the structure but there
are not significant for stability of structure . They provide the different bracing system to transfer
the seismic wave in to the structure .With the different method we analyses the structure. Steel
bracing most used in RC structure .Steel bracing transfer the load to the frame.

India is fast developing country which demand hybrid structure or building with high seismic
resistance .The multistory building require safety due to earth quake and wind forces. Damage

to the RC building causes seismic waves of earthquake and low strength of material used.
Bracing stable the multistory building .Steel bracing mostly used in that RC structure .Mostly
seen that the retrofitting of building more economical then reconstruction or rebuilding. Most of
structure collapse due to seismic waves. Strengthening the structure by bracing system or
retrofitting for mitigating the seismic hazard in seismic zone area.
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Literature review:

Mishra ,et al 2014 Presented the behavior of reinforced building with different bracing .In this
study reinforced concrete frame considering with different bracing . Bracing resist the lateral
load and wind load . Bracing system increase strength of building and Increase its resistance to
seismic forces . Analyses reinforced concrete building with the using of STAAD PRO
software . Different types of bracing system have been used . Analyze the bare frame to
increase the lateral displacement and member force in the building . Bracing system effectively
provide the stiffness to the structure . In this paper they compared of all the different bracing (x
v inverted ) with bare frame analysis to evaluate the seismic resistivity of the building .It
concluded that bracing system effectively reduced the seismic forces.

Mohammed et al 2013 In this paper analyses the behavior of RCC multistory structure with
different type bracing system .The main focus of this paper is to find out seismic responses of
the braced structure and bare frame structure. Analyses the G+14 floor building with bracing
and without bracing .They compared the result of bending moment ,shear force ,story drift and
axial force with all types of structural system .It concluded that displacement of the reinforced
concrete building reduce after the using of bracing system in RCC building . Cross bracing
decrease the maximum lateral displacement of structure .RCC building with bracing system
decrease the shear force and bending moment in columns . They found that Structure with
bracing system transfer the lateral load through the axial action. They concluded that Steel
bracing mostly used by the structure engineers .

Tanaji et al 2015 In this paper the analyses of G+13 storey building with different arrangement
of concrete and steel bracing system with using of ETAB software. This paper presented the
concrete braced and steel braced RCC building increase the strength and resistant to the lateral
load. This is best retrofitting technique to overcome the deficiency of the structure .Different
type of bracing system (X,V,K and inverted) studied .Bracing system improves the stiffness and
displacement capacity of the structure. The storey displacement of the building effectively
reduce by the X concrete bracing and combine v steel bracing .In this study X bracing found
most effectively increase the seismic capacity of the structure. It show the effect of all side
bracing and any two parallel side bracing on base shear in the column of building. In the result
it increase the base shear of the building .The concrete braced and steel braced reduce the storey
drift of the building.

Chadhar et al 2015 They analyses the G+15 storey building with different arrangement of
bracing the building situated at seismic zone 4 analyzed by STAAD pro software . The main
focus of this paper analyze the reinforced concrete building with different bracing arrangement
of the building .They adopted the linear static method. Seismic loading is applied according to
[S1893-2002.Analyze the building and the result shown in the form of graphs. Analysis of RCC
building used the v and inverted v bracing system . In this paper the steel bracing effectively
reduce the bending moment and shear force. RCC building with inverted braced system
decrease the storey drift and node displacement .This paper presented the different types of
arrangement have been used for bracing member doubled angle section ISMC and ISMB have
been used. It shown that doubled angle section effectively decrease the lateral displacement
Velmurugan et al 2017 Investigated the behavior of the RCC building with using of bracing
system .Bracing system got the structural importance specially in the RCC building .It concluded
that building has to go through many regular motion at its base caused damage to the structure
. It is necessary to provide lateral stability to the structure . In this paper mainly cross bracing
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has preferred . In this study analyses of RCC G+9 floors structure situated in seismic zone IV
with using of Sap 2000 software .They compared the bending moment shear force axial load and
lateral displacement for all type of structure system that is braced and without braced structural
It observed that X bracing system most effective type of bracing system which reduced the
lateral displacement and moment in the structure. Result are compared bracing structure and
without bracing structure.

Youssef et al 2007 In this paper proven the steel bracing is one of the most effective system to
resist the seismic load. This paper experimentally  evaluated the braced RC frame .They
experimentally investigated the use of concentric internal bracing .Moment frame were design
on the bases of current seismic codes . It show that lateral stiffness of braced frame was double .
Its experimentally proved that seismic performance of the braced frame is higher then moment
frame .They represented the brief detailing of the RC according to the seismic design code.
Comparing the result of behavior of RC frame and conventional moment frame . Adopt the
rational method to design the braced RC frame.

Patil et al 2015 have studied the seismic evaluation of RC building by using braced ductile
shear panel .The main focus of this paper suitability of BDSP system in RCC building during
earth quake ground motion. They carried out the analysis of G+4 and G+10 storey buildings
situated at seismic zone .The load condition applied as per is 18932002 .They adopted the
response spectrum method with the using of ETAB software . They found the building with x
bracing has reduced the drift as well as time period .But in BDSP modal system has more values
then X braced model . They compare result of the X bracing model and BDSP model system .
Manjunath et al 2016 Presented the behavior of the RC structure on sloping ground with
different bracing system . In this paper evaluate the response of the multistory building the
sloping ground subjected the lateral load .They found that hilly region multistory building
suffer the more damage .Twelve building model have been selected and analyses of building
model performed by ETAB software .The response of the model each captured in the form of
base shear lateral displacement and story drift using of response spectrum method equivalent
static method and time history method .They investigate the behavior of the building with
different bracing X, inverted ,V and diagonal using non linear static push over analysis and time
history analysis .In the result the model frame with inverted V bracing are found effectively
reduce the seismic loading.

Kumar et al[9] 2017 Investigated the effective behavior of steel bracing in RCC structure.RCC
structure require the seismic retrofitting .So the bracing system has been used to resist seismic
force . In this paper various system analysis by the STAAD PRO and ETAB software .
Analyze the various steel section change the seismic strength of the structure.G+10 storey
building analyze with using of STAAD and ETAB software .They have studied the behavior of
RCC buildings with different bracing system X and inverted V .They compare the lateral
displacement storey drift of various bracing building .They found X steel bracing system for
RCC building effective retrofitting technique.

Kadid et a 2011 They study the seismic assessment of braced frame .They found that steel
bracing is considered one of the effective retrofitting technique .They investigate the seismic
behavior of building with different bracing system .They adopted the static non linear method to
estimate the capacity of three storey and six storey building with different bracing X ,V ,Z and
zipper braced .G+2 and G+6 storey building situated at high seismic zone area .They concluded
that steel bracing reduced the level of damage of the structure. They have found that Z ,X and
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zipper bracing system are to be most efficient .This bracing system seen globally influence the
deformation and ductility capacity of the building .

Viswanath et al 2010 Presented the behavior of the structure with concentric steel bracing
.They investigated seismic performance of the structure with using of concentric bracing system
. Analyze the structure with using of STAAD PRO software .They found that seismic
performance of the structure evaluated in term of globally and story drift .G+4 storey building
situated in seismic zone IV and analysis in pro software .It observed that maximum lateral
displacement reduced due to bracing system .They compared the result of different floors level
of building .Steel bracing system effectively improve seismic performance of the structure.

Kumar et al[12] 2017 In this paper they have study of steel braced RC frame with different
arrangements .Steel bracing is the most used and effective retrofitting technique for resisting the
horizontal forces like seismic and wind .They adopted the seismic coefficient method to
estimate the planning of bracing member in the building frame .In this paper raise the seismic
performance of the structure. G+15 storey building with X bracing provided on different position
of building analyzed for seismic load. Load has applied as per recommendation of IS 1893-2002
with the using of STAAD PRO software..Building is situated at seismic zone IV on medium soil
condition. Different types of steel profile used ISA and ISMC. They found that the shear force
and bending moment reduced for bracing system when compared with bare mode .The graph
shown that angle type bracing system significantly reduces the shear force and bending moment.
Steel bracing system represented the bracing system reduce the bending moment and shear force.
Siddiqi et al[13] 2014 Presented the comparison of different bracing system for tall buildings.
In this paper they analyzed the sixty storey regular shaped building for wind and gravity load
combination along both major and minor axes .Bracing is economical method of resisting lateral
forces in the frame structure .They investigated the five different types diagonal, double
diagonal, k storey height knee and v bracing system used in tall building to provide the lateral
stiffness and lesser lateral displacement .Analyzed the building with five different bracing at
different bays level .Compared the different bracing along minor and , major axis .it concluded
that minimum displacement obtained in case of K bracing system and when column are braced
along major axis lateral displacement values go beyond limit .But in case of double bracing
system it enhance the lateral stiffness of structure.

Raj C et al[14] 2016 They investigated the analytical study on seismic performance of hybrid
structure subjected to seismic load .in this paper steel braced frame used to resist the earthquake
loads in multistory buildings. Building are analyzed for seismic zone V as per IS 1893:2002
using SAP 2000 software .Analyzed the six ,twelve and eighteen storey building with bracing ,
without bracing and X type bracing for seismic zone V .The result are compared with various
type of bracing .It observed that maximum displacement reduced in case of X bracing system
then diagonal one .it conclude that the bracing in bare frame increases the overall stiffness of the
structure .

Biradar et al[15] 2016 Presented the seismic performance of the structure with different
bracing system to resist the lateral load. Bracing system got the structural impotence in
reinforced concrete building. Seven RC modeled have been analyzed by using of ETAB software
In this paper the time period decrease by different bracing system .They found that the
displacement within the limit in linear static method ,linear dynamic and non linear dynamic
method .X bracing shown the good performance in x and y direction .the effect of different
bracing system provided in the building the storey drift and lateral displacement get reduced
leading to safe and stiff.
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Patel et al[16] 2017 This paper represent the different RCC bracing system under seismic
behavior of high rise building .Analyzed the G+10 storey building with different types of bracing
system .Bracing has provided on periphery of the column. This frame model has analyzed as per
IS 1893:2000 using STAAD PRO software and ETAB software. This paper shown that X
braced model gives the higher value of base shear while compared with the V and moment
resisting frame. It observed that the X bracing system model reduced the maximum
displacement while displacement is maximum for without braced frame model.

Conclusion :

Steel bracing system is an efficient and effective lateral load resisting system. Steel braced RC
frame as the lateral load resistance system for reinforced concrete structure is a effective
technique. Structure with different types of bracing system reduce the storey drift and
displacement of the structure .Out of various arrangements of bracing X barcing system are more
effective in increasing lateral load capacity of structure. Bracing system reduce bending moment
and shear force in the column .Steel bracing transfer the lateral load through axial action. The
performance of the steel cross bracing is better then other bracing system. Steel bracing can be
used to retrofit the existing structure.
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