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Abstract - Steel Building in the world in the last decades, 

the steel structure for the building industry has played an 

important role in the most useful content. Providing the 
strength, stability and flexibility are the key purposes of 

seismic design. It is to design a structure under seismic load is 

required to perform. Structural bracing element in the system 

plays an important role in structural behavior during 

earthquakes. Bracing pattern of massive steel framed building 

can modify the behavior of the global seismic. 

 In this work Response Spectrum Analysis is carried out for 

G+21 storey steel frame building with different pattern of 

bracing system. Three types of sections i.e. ISMB, ISWB and 

ISB sections are used to compare for same patterns of beam, 

column and bracings. A software package ETABS 

SOFTWARE is using for the analysis of steel buildings and 
different parameters are compared. The property of the section 

is used as per IS 800:2007 which is analysis for various types 

of bracings like X, V, inverted V, Eccen Forward, Eccen Back 

and without bracing and Performance of each frame is carried 

out and studied the comparatively through Response Spectrum 

Method. India) conditions.  

In this study, the comparative analysis of Steel multistory 

building with and without bracing framed structure in the term 

of Maximum Story Displacement. 

 
 
Key Words:  Seismic zone, Soil type, G+21Multistory Steel 

Building, different type Bracing, Etabs  Software etc. 

 
1.INTRODUCTION ( Size 11, Times New roman) 

 
The earthquake is a natural phenomenon, which is generated in 

the earth's crust. Earthquake period is generally rather low, 

more than a few seconds to a minute or permanent. But 

different parts of the world, thousands of people lose their lives 

in the earthquake. Building collapse or damage caused by the 

earthquake ground motion are a big loss. In an earthquake, the 

building based high frequency movements inertial forces on 

the building and its components is the result of experience. The 

building is created by the force of the tendency to remain at 

rest, and is in its original position, even if it is rising from the 

ground below. Assessment of seismic vulnerability of 
structures and seismic action levels beyond traditional linear 

behavior of the need for an accurate prediction of the seismic 

responses of non-deterministic characteristics is a very 

complex issue. The main factor influencing the choice of stable 

performance is bracing systems. Before destruction one more 

plastic deformation bracing system that can absorb more 

energy during the earthquake. Seismic analysis and structural 

analysis is a subset of the earthquake response of the structure 

of a building is calculated. The structural design, structural 

engineering or earthquake assessment and retrofit areas where 
earthquakes are prevalent in the part of the process. Providing 

strength, stability and flexibility are the key purposes of 

seismic design. 

Objective of study 

The objective of the study comprises of the following: 

1. Comparative study of the behavior of different type of steel 

bracing structures such as with and without braced, inverted V-

braced. 

2.  To perform the Response Spectrum Method of analysis on 

steel structures. 

3. To compare the different bracing steel structures such as 

with & without bracing. 
 

Building Geometry:  
 

 
Fig1.1. Building Plan configuration 
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2. LITRETURE REVIEW 

Anila S, Safvana P {9} (2018):- He analyzed the Steel 

structure with and without bracing system and RCC structure 

under the seismic loads by using Etabs software. He 
considered different type bracing system like X bracing, 

zipper bracing etc. The bracing is provided at each corner of 

different multistory building like G+6, G+12, G+18 storey 

with 6x3 bays along to X and Y direction  and performed that 

the effectiveness of various type bracing system in steel and 

RCC structures. He observed that the percentage reduction in 

lateral displacement and deformation and base shear is less for 

SBS with double spring bracing system in the case of RCC 

structure and for steel structures deformation is less for zipper 

bracing system and base shear value is also less for SBS with 

double spring bracing system. 

Chhavi Gupta, Ashiru Muhammad, etc al{41} [2015]- He 
studied the comparative seismic analysis of multistory G+5, 

G+8, G+11 story building framed of RCC and Steel structure 

by using Staad Pro. He selected the building geometry of three 

bays along to X direction and five bays along to Z direction 

with different height of 19.6m, 29.2m, 38.8m from the ground 

level, each floor height of 3.2m except ground floor because 

of ground floor heath of 3.6m. the section property of beam 

and column of RCC structure was 230mmX450mm with 

150mm thickness of slab while column of steel building frame 

of ISWB 500 and steel beam ISHB 450with thickness of slab 

150mm. The time period increase with increase the height of 
building it means that irrespective type of building frames like 

as composite and conventional type structure. He compared 

and observed that the time period was more in conventional 

structure with composite structure and also found that the 

average response reduction coefficient for conventional and 

composite frame decrease increase as per the building height. 

Jagdeesh Bommisetty, Dr. G, Rajesh Kumar etc. al. {12} 

(2019):- Seismic analysis of steel framed building structure 

without bracing and with different bracing system of the 

structure in earthquake zone V with medium soil condition. 

They analyzed and compared the structure with two bracing 
system such as global bracing system and concentric bracing 

system along with moment resisting frame and considered 

various parameter such as fundamental time period of 

vibration, storey drift, storey displacement for different height 

20m, 60, and 100m of the building structure by response 

spectrum method in SAP2000 V16 software and observed that 

every bracing system improved the earthquake performance 

but relatively global bracing system enhances significantly 

followed by the K bracing and X bracing frame. 

K. M. Bajoria, K. K.Sangle, etc.al. {16} (2012):- They 

studied that the seismic analysis of the high rise steel framed 

building with bracing and without bracing system. Bracing 
element in structural system plays vital role in structural 

behavior during earthquake. The pattern of the bracing can 

extensively modify the global seismic behavior of the framed 

steel building. He include the linear time history analysis on 

high rise steel building with different pattern of bracing 

system for Northridge earthquake. Natural frequencies, 

fundamental time period, mode shapes, inter story drift and 

base shear are calculated with different pattern of bracing 

system. Further optimization studied to decide the suitable 

type of the bracing pattern by keeping the inter-story drift, 

total lateral displacement and stress level within permissible 
limit. He observed that bracing element will have very 

important effect on structural behavior under earthquake 

effect. From the tables it shows that due to bracings in both 

direction base shear increases up to 38%. The displacements 

at roof level of the building with different bracing style is 
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          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                    Volume: 06 Issue: 07 | July - 2022                         Impact Factor: 7.185                                  ISSN: 2582-3930                                                                                                                                               
 

© 2022, IJSREM      | www.ijsrem.com                DOI: 10.55041/IJSREM15177                                                         |        Page 3 

reduces from 43% to 60%. Modal time period is also reduced 
up to 65%. The diagonal brace highly effective and 

economical design of bracing style. 

Prof. G.D. Dhawale, Prof. N. P. Shende, Amol V. 

Gowardhan, {27} (2016):- They analyzed the residential steel 

building frame structure of G+15 without bracing and with 

different type bracing system such as diagonal, K, inverted V 

and K type bracing, along with gravity load structure by using 

SAP2000 software with section such as ISMB, ISMC and ISA 

section are used and compared for same pattern of the bracing 

system with different position in earthquake zone III.  They 

found that steel bracing system reduced flexure and shear on 

beams and column, reduced the lateral displacement, storey 
drift, as compared to the without braced frame structure while 

axial force increased in braced structure as compared to the 

without braced building structure. 

 

3. MATHEDOLOGY 
 

The seismic performance i.e. analysis of steel structures is 

attempt in the current project. For this, the proposed 

methodology is as follows: 
1. An extensive survey of the literature on the response of 

steel structures to seismic loading is performed.  

2. Different type of steel structure are taken and analyzed by 

Dynamic Analysis.  

3. Different type of bracing system of steel structures are 

taken and analyzed by different ground motion with the help 

of RSM analysis. 

4.  Calculate the different results of steel structure i.e. without 

bracing. 

5. Plot different curves from RSM analysis for all types of 

steel structure i.e. without bracing. 
1. Using Etabs Software. 

2. Creating building plan of building structure. 

3. Applying property like beam , column, slab 

dimension and support on structure. 

4. Applying Load like Dead load, Live load, seismic 

load and load combination as per IS code. 

5. Getting Results in the form of Max Overturning 

Moments, Max Story Shears. Max Story Displacement, Max. 

Story Drifts etc. 

6. Results Analysis: Graphical analysis in the term of 

Max Overturning Moments, Max Story Shears. Max Story 

Displacement, Max. Story Drifts etc. 
7. Conclusion 

 

4. MODELING DESCRIPTIONS 

 
Etabs is a general purpose program for doing the analysis the 

structure with different types soil condition and seismic zone 
III. The following three activities must be performed to 

achieve that goal  

a. Model generation using Etabs. 

b. The calculations to determine the analytical results  

c. Result check is all encouraged by apparatuses contained in 

the system's graphical surroundings. 

 

Parameter Using: 
Type of Building : Steel Framed Structure 
Number of Floor : G+21 (Square Shape Building) 

Section Property: ISMB, ISWB and ISLB sections 

 

Seismic Parameter: 
Seismic Zone- III   

Soil Type- Medium Soil   

Damping = 5% (as per table-3 clause 6.4.2 ), Zone factor for 

zone V, Z=0.16) 

Importance Factor I=1.5 (Important structure as per Table-6) 

Response Reduction Factor R=5 for Special steel moment 

resisting frame Table-7) 

Sa/g= Average acceleration coefficient (depend on Natural 

fundamental period) 

 

Geometry And Modelling 
Grade of concrete is considered M25 

Grade of Rebar is considered Fe-415 

Grade of Steel –Fe-345 

 

5. RESULTS ANALYSIS 

 
5.1 STOREY DISPLACEMENTS 

5.1.1 MAXIMUM STOREY DISPLACEMENTS IN 

MODEL-I  

Table: 5.1.1 Storey Displacements in MODEL-I 
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Fig. 5.1.1 Storey Displacements in MODEL-I 

5.1.2 MAXIMUM STOREY DISPLACEMENTS IN 

MODEL-II 

Table: 5.1.2 Storey Displacements in MODEL-II 

 

 
Fig. 5.1.2 Storey Displacements in MODEL-II 

5.1.3 MAXIMUM STOREY DISPLACEMENTS IN 

MODEL-III 

Table: 5.1.3 Storey Displacements in MODEL-III 
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Fig. 5.1.3 Storey Displacements in MODEL-III  

5.1.4 MAXIMUM STOREY DISPLACEMENTS IN 

MODEL-IV 

Table: 5.1.4 Storey Displacements in MODEL-IV 

 

 
Fig. 5.1.4 Storey Displacements in MODEL-IV 

 

5.1.5 MAXIMUM STOREY DISPLACEMENTS IN 

MODEL-V 

Table: 5.1.5 Storey Displacements in MODEL-V 
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Fig. 5.1.5 Storey Displacements in MODEL-V 

 

 

5.1.6 MAXIMUM STOREY DISPLACEMENTS IN 

MODEL-VI 

Table: 5.1.6 Storey Displacements in MODEL-VI 

 

 
Fig. 5.1.6 Storey Displacements in MODEL-VI 

 

 

 

6. CONCLUSIONS 
 

After the analysis the we get following putcomes in Model-, 
Model-II, Model-III, Model-IV, Model-V and Model-VI 

respectively.  

 

It is seen that the maximum storey displacement 3604.607mm 

in X direction and 1966.074mm in Y direction at 22th storey 

top of the structure and something the displacement is in 

decreasing order with the decreasing the storey height of the 

structure while zero displacement at the base of the structure. 

 

It is seen that the maximum storey displacement 239.97 mm 

in X direction and 484.97 mm in Y direction at 22th storey  of 
the structure and as comparing both direction in which in y 

direction, the displacement is found maximum and also 

observed that the displacement is in decreasing order with the 

decreasing the storey height of the structure while zero 

displacement at the base of the structure.  

 

It is seen that the maximum storey displacement 251.573 mm 

in X direction and 519.712 mm in Y direction  at 22th storey 

top of the structure and something the displacement is in 

decreasing order with the decreasing the storey height of the 

structure while zero displacement at the base of the structure. 

 
It is seen that the maximum storey displacement 239.09 mm 

in X direction and 473.902 mm in Y direction at 22th storey  

of the structure and as comparing both direction in which in y 

direction, the displacement is found maximum and also 

observed that the displacement is in decreasing order with the 

decreasing the storey height of the structure while zero 

displacement at the base of the structure.  

 

It is seen that the maximum storey displacement 268.455 mm 

in X direction and 570.274 mm in Y direction at 22th storey 

top of the structure and something the displacement is in 
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          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                    Volume: 06 Issue: 07 | July - 2022                         Impact Factor: 7.185                                  ISSN: 2582-3930                                                                                                                                               
 

© 2022, IJSREM      | www.ijsrem.com                DOI: 10.55041/IJSREM15177                                                         |        Page 7 

decreasing order with the decreasing the storey height of the 
structure while zero displacement at the base of the structure. 

 

It is seen that the maximum storey displacement 260.049 mm 

in X direction and 570.66 mm in Y direction at 22th storey  of 

the structure and as comparing both direction in which in y 

direction, the displacement is found maximum and also 

observed that the displacement is in decreasing order with the 

decreasing the storey height of the structure while zero 

displacement at the base of the structure.  
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