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Abstract— Multistory buildings are mostly affected by 

earthquake force in seismic prone area. The major concern in 

the design of multistory building is the structure mainly to 

have enough lateral stability to resist lateral forces and to 

control the lateral drift of the buildings. The steel bracing 

system in reinforced concrete frames is viable for resisting 

lateral forces, steel bracing is easy to erect occupies less space 

and has flexibility in design for meeting the required strength 

and stiffness. To resist lateral earthquake loads, shear walls 

are commonly used in RC framed buildings, whereas, steel 

bracing is the most often used in steel structures. In the past 

two decades, a number of reports have also indicated the 

effective use of steel bracing in RC frames. Steel bracing of 

RC buildings started as a retrofitting measure to strengthen 

earthquake-damaged buildings or to increase the load 

resisting capacity of existing buildings. In this review paper 

we are presenting the past researches and their outcomes to 

conclude the efficiency and stability of tall structure with 

bracings and other lateral load resisting members. 
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I. INTRODUCTION 

Buildings are subjected to two types of load (1) Vertical load 

due to gravity, and (2) Lateral load due to earthquake and 

wind. The structural system of the building has to cater for 

both the types of load. The structural system of a building 

may also be visualized as consisting of two components 

(i)Horizontal framing system, consisting of slabs and beams, 

which is primarily responsible for transfer of vertical load to 

the vertical framing system and (ii)Vertical framing system, 

consisting of beams and columns, which is primarily 

responsible for transfer of lateral load to foundation. However 

the two components work in conjunction with each other. 

II. BRACING SYSTEM 

The Bracing is concentric when the center lines of the bracing 

members intersect. The concentric bracings increase the 

lateral stiffness of the frame, thus increasing the natural 

frequency and also usually decreasing the lateral drift. 

However, increase in the stiffness may attract a larger inertia 

force due to earthquake. Further, while the bracings decrease 

the bending moments and shear forces in columns, they 

increase the axial compression in the columns to which they 

are connected. Since reinforced concrete columns are strong 

in compression, it may not pose a problem on RC frame using 

concentric steel bracings. From Various types of concentric 

bracing some are: 

1) V brace 

Bracing where a pair of braces, located both above beam, 

terminates at a single point within the clear beam span. 

2) Inverted V brace 

Bracing is that form of chevron bracing that intersects a 

beam from below. 

3) X braces 

Bracing where a pair of diagonal braces crosses near 

mid-length of the bracing members. 

4) K brace 

Bracing where a pair of braces located on one side of a 

column terminates at a single point within the clear 

column height. 

III. MOMENT RESISTING FRAME SYSTEM 

Earthquakes are the most destructive and life damaging 

phenomenon of all the times. Earthquakes are caused due to 

the large release of strain energy by the movement of faults, 

which causes shaking of the ground as the seismic waves 

travel in all the directions inside the earth layer. These seismic 

waves will carry different levels of energy, have different 

amplitudes and arrive at various instants of time to the 

surface. Earthquake can be classified based on its size and 

occurrence into minor, moderate and strong depending on the 

severity of ground shaking during the earthquake event. 

Magnitude (M) is the parameter which is used to measure the 

size of the earthquake which is recorded on Seismograms. For 

the same magnitude, shaking of ground will have different 

intensity at different locations. This is measured in MMI scale 

(Modified Mercalli Intensity). 

IV. LITERATURE REVIEW 

Madhusudan et al. (2014) had studied on the effect of a 

provision of concentric bracings on the seismic performance 

of the steel frames and in the study they considered the two 

different types of concentric bracings (viz. X and inverted-V 

type bracing) for the different story levels. 

 Nauman Mohammed et. al. (2013) studied on 

Behavior of Multistory RCC Structure with Different Type of 

Bracing System (A Software Approach). They aims to 

evaluate the response of braced and unbraced structure 

subjected to seismic loads and to identify the suitable bracing 

system for resisting the seismic load efficiently. A G+14 

floors building were analyzed using STAAD V8i software for 

special moment resisting frame situated in zone 4.The RCC 

G+14 structure was analyzed for both without bracings and 

with different types of bracings system. For all type of 

structural systems i.e. braced and unbraced structural system 

bending moments, shear forces, story shears, story drifts and 

axial forces was compared. They had been concluded that the 

displacement of the structure decreased after the application 

of the bracing system. After the application of cross bracing 

system the maximum reduction in the lateral displacement 

occurs. In the columns bracing system reduces bending 

moments and shear forces. The paper also states that the 

execution of cross bracing system was better than the other 
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specified bracing systems. To retrofit the existing structure 

steel bracings were used. Significantly after the application of 

the bracings, total weight of the existing structure will not be 

changed. 

 Viswanath K.G et al  (2010) studied on seismic 

analysis of steel braced reinforced concrete frames. He 

studied the seismic performance of reinforced concrete (RC) 

buildings rehabilitated using concentric steel bracing. For 

peripheral columns the bracings were provided. A 4story 

building was analyzed for seismic zone IV as per IS 1893: 

2002 using STAAD Pro software in his paper. It was 

examined the effectiveness of various types of steel bracing 

in rehabilitating a 4story study. The seismic performance of 

the rehabilitated building was studied on the effect of the 

distribution of the steel bracing along the height of the RC 

frame. In terms of global and story drifts the performance of 

the building was evaluated. His result shows the reduction of 

percentage in the lateral displacement. Then he concluded 

that the X type of steel bracing significantly contributed to the 

structural stiffness and reduces the maximum inter story drift 

of the frames. 

 Ghaffarzadeh and Maheri (2006) have shown 

further that the directly-connected internal bracing systems 

can be used effectively in retrofitting of existing concrete 

frames as well as shear resisting elements for construction of 

new RC structures. In this study, the use of X-shaped 

concentric internal steel bracing for new construction was 

investigated experimentally. An important consideration in 

the design of steel braced RC frames is the level of interaction 

between the strength capacities of the RC frame and the 

bracing system. And on the experiment the level of 

interaction between bracing steel and RC frame is 

investigated. 

 Maheri and Akbari (2017) first reviewed previous 

studies on strengthening by steel bracing systems and then 

investigated three models including a simple frame, a frame 

strengthened with X-bracing, and a frame strengthened with 

knee bracing system under lateral load until failure stage. 

They found that ductility of RC frame considerably increases 

when using knee bracing system. Steel bracing is a highly 

efficient and economical method of resisting horizontal 

forces in a frame structure. Bracing has been used to stabilize 

laterally the majority of the world’s tallest building structures 

as well as one of the major retrofit measures. Bracing is 

efficient because the diagonals work in axial stress and 

therefore call for minimum member sizes in providing 

stiffness and strength against horizontal shear. A number of 

researchers have investigated various techniques such as 

infilling walls, adding walls to existing columns, encasing 

columns, and adding steel bracing to improve the strength 

and/or ductility of existing buildings. A bracing system 

improves the seismic performance of the frame by increasing 

its lateral stiffness and capacity. Through the addition of the 

bracing system, load could be transferred out of the frame and 

into the braces, bypassing the weak columns while increasing 

strength. Steel braced frames are efficient structural systems 

for buildings subjected to seismic or wind lateral loadings. 

Therefore, the use of steel bracing systems as shear resisting 

system of new designed building and for retrofitting 

reinforced concrete frames with inadequate lateral resistance 

is attractive. 

V. CONCLUSION 

The seismic design of any lateral force resisting system 

begins with ductility. The fundamental assumption behind 

modern seismic resistant design is that rather than design a 

structure to resist a large earthquake force elastically, specific 

elements of the lateral force resisting system are designed to 

yield in a stable manner in order to dissipate the seismic 

energy that is imparted to the building. 

 Concrete is by far most useful material for building 

construction in the world and in last decade’s reinforced 

concrete structures has played an important role in 

construction industry. Providing strength, stability and 

ductility are major purposes of seismic design. It is necessary 

to design a structure to perform well under seismic loads. 
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