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Abstract— A Bracing is a system that is provided to minimize the lateral deflection of the structure. The use of braced frames has 

become more popular in high rise structure and also in seismic design of structure. So this thesis aims to investigate the performance 

of steel bracing steel structure. In this project a steel building model is taken, this model is compared in different aspects such as axial 

force and bending moment in column and story displacement. Using different sections as bracing at critical storey Among these 

numbers of trials which type of bracing at critical section is more suitable from the observed results would be selected for the structure 
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INTRODUCTION 

ABraced Frame is designed primarily to resist wind and earthquake forces in a structural system.  These braced frames are made of 

steel members. Steel braced frame is the structural systems used to resist lateral loads in the multistoried buildings. Lateral loads are 

often resisted by using braced frame but they can interfere with some architectural components. The steel braces are usually placed in 

vertically aligned spans lateral loading. The main aim of study has been to identify the type of bracing which causes minimum storey 

displacement such contributes to greater lateral stiffness to the structure. This system allows a great increase of stiffness with a small 

amount of added weight, and thus it is very effective for the existing structure in which the poor lateral stiffness is the main problem. 

 METHODOLOGY 

This study involves linear analysis of steel building.by using e-tab software. Structural steel of grade Fe 345 and Fe 250 Mpa 

MODEL DESCRIPTION  

A 15m x 20m plan area is selected for the study same model for different configurations are prepared for different Pattern and 

Sections of bracing. 

Table 1: 

Name of parameter Value Unit 

Number of stories 11 NOS 

Storey height 3.5 M 

Total height of the structure(above GL) 38.5 M 

Length in long direction 20 M 

Length in short direction 15 M 

Thickness of Deck 200 MM 

                         Dead Load  (1) Wall 12.6 KN/M 

                                 (2) Floor finish 2 KN/M² 

Live load 5 KN/M² 

http://www.ijergs.org/
mailto:lekhraj.p009@gmail.com


International Journal of Engineering Research and General Science Volume 3, Issue 5, September-October, 2015                                                                                   
ISSN 2091-2730 

290                                                                                                   www.ijergs.org  

 
 

Figure 1:3D view of building 

 

 
 

Figure 2:Plan 

MODEL DESCRIPTION  

Model 1: Normal building. 

Model 2: Building with unidirectional bracing (ISA 130X130X15). 

Model 3: Building with X bracing (ISA 150X150X15). 

Model 4: Building with unidirectional bracing 2 ISA placed back to back (2ISA 65X65X65) 

Model 5: Building with unidirectional Bracing ISMB 225. 

Model 6: Building with V bracing (ISA 110X110X12). 

Model 7: Building with bracing at corner (ISA 90X90X10). 

Model 8: Building with unidirectional eccentricity (2ISA 65X65X6 back to back). 

Model 9: Building with 1000 mm eccentricity at top (2ISA 65X65X6 back to back). 

Model 10: Building with V bracing with both side eccentricity (2ISA 65X65X6 back to back). 

 

Table 2: PROPERTIES of channel section place back to back (Fe 345 Mpa) 

Table 3: PROPERTIES of channel section place back to back (Fe 250 Mpa) 

 Depth 

(mm) 

Flange width 

(mm) 

Thickness of 

flange (mm) 

Thickness 

Of Web  (mm) 

Back to back 

Distance (mm) 

Bottom 3 storey 550 200 30 25 260 

Middle 4 storey 350 125 18 15 200 

Above 4 storey 27 75 12 10 160 

 Depth(mm) Flange 

width(mm) 

Thickness of 

flange (mm) 

Thickness 

Of Web  (mm) 

Back to back 

Distance (mm) 

Bottom 3 storey 400 150 20 18 215 

Middle 4 storey 300 100 20 18 165 

Above 4 storey 225 50 12 10 120 

Beam ISMB 350 140 14.2 10.1  
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Beam ISHB 300 250 10.6 7.6  

RESULTS AND DISCUSSION. 

Table 4: REDUCTION in Lateral Deflection in %(of all models compare with most efficient section –M8) 

SECTIONS Fe 345 Fe 250 

 X % Y % X % Y % 

M2 0.3 0.4 29.55 30.29 

M3 1.29 1.37 30.73 31.69 

M4 1.52 1.54 31.68 32.45 

M5 0.3 0.4 29.31 30.29 

M6 1.82 1.94 31.78 32.7 

M7 4.1 4.69 35.93 36.12 

M9 10.85 13 13.12 14.07 

M10 6.45 5.65 34.75 35.36 

1. AXIAL FORCE 

Table 5: PERCENTAGE increased/decreased in Axial forces in column C1 at 8
th

 storey (critical storey) comparison of Fe250 with 

Fe345 

SECTIONS Percentage 

increased/decreased 

M2 4.11 

M3 -5.36 

M4 -2.60 

M5 5.75 

M6 25.82 

M7 6.63 

M8 -3.61 

M9 10.23 

M10 2.48 

Table 6: PERCENTAGE increased/decreased in Axial forces in column C9 at 8
th

 storey (critical storey)comparison of Fe250 with 

Fe345 

SECTIONS Percentage 

increased/decreased 

M2 2.80 

M3 6.88 

M4 5.69 

M5 8.58 

M6 7.90 

M7 6.29 

M8 3.23 

M9 -2.04 

M10 -4.33 

Table 7: PERCENTAGE increased/decreased in Axial forces in column C10 at 8
th

 storey (critical storey)comparison of Fe250 with 

Fe345 

SECTIONS Percentage 

increased/decreased 

M2 7.00 

M3 -13.32 

M4 9.33 

M5 9.07 

M6 15.00 

M7 14.52 
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M8 11.14 

M9 10.05 

M10 11.00 

2. BENDING MOMENTS 

Table 8: PERCENTAGE increased in bending moments in column C1 8th storey (critical storey) COMPARISON of Fe250 with 

Fe345 

SECTIONS Percentage increased 

M2 57.89 

M3 40.35 

M4 40.35 

M5 52.13 

M6 26.32 

M7 20.80 

M8 48.87 

M9 28.07 

M10 24.06 

Table 9: PERCENTAGE increased in bending moments in column C9 8
th

 storey (critical storey) COMPARISON of Fe250 with Fe345 

SECTIONS Percentage increased 

M2 117.13 

M3 108.51 

M4 114.98 

M5 93.43 

M6 120.37 

M7 117.13 

M8 111.21 

M9 115.52 

M10 139.22 

Table 10: PERCENTAGE increased in bending moments in column C10 8
th

 storey (critical storey)comparison of Fe250 with Fe345 

SECTIONS Percentage increased 

M2 114.44 

M3 101.07 

M4 93.05 

M5 127.27 

M6 97.33 

M7 134.22 

M8 82.35 

M9 97.33 

M10 98.40 

Table 11: QUANTITY of Steel Required For Various Types Of Sections Used In Bracings at critical storey 

Bracings Quantity Of Steel Used For 

Bracing 

Sections Total Weight In Kg 

Unidirectional Bracing (ISA 130x130x15) =190 M 5491 

X Bracing (ISA 150x150x15) =380 M 12768 

Unidirectional Bracing 2isa Place Back To Back (65x65x6) =380 M 2926 

Unidirectional  Bracing ISMB 225 =380 M 5928 

V Bracing (ISA 110x110x12) =270  M 5292 

Bracing At Corner (ISA 90x90x10 ) =255 M 3417 

Unidirectional Eccentricity (2isa 65x65x6)=330 M 2541 

Building With 1000 Mm Eccentricity At Top (2isa Back To Back  65x65x6) =472 M 3635 

Building With V Bracing With Both Side Eccentricity (2isa Back To Back 65x65x6) =452 M 3480 
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DISCUSSION  

1. LATERAL DISPLACEMENT- 

After observing the storey displacement results from analysis it has been found that lateral storey displacement in longer direction is 

greatly reduced by the bracing system.. It has also been noted that eccentric. bracing reduces storey displacement considerably. 

Therefore it can be said that eccentric bracing provides greater lateral stiffness to the steel structure than concentric bracing. Maximum 

reduction in deflection in x direction is 10.85% , 35.93% and in y direction 13% , 36.12% for Fe 345 and Fe 250 respectively. 

2. BENDING MOMENT 

 it has been observed that value of bending moment in column C1 (exterior ) is more than value of bending moments in column C9 

and C10 (interior columns).at critical storey. 

CONCLUSIONS 

 Steel Bracing is one of the advantageous concepts to be used in a high rise structure to reduce lateral displacement and also to 

strengthen damage structure. 

 Lateral storey displacements are greatly reduced by the use of eccentric bracing, as compared toconcentric bracing system. 

 Comparing the weight of bracing for critical storey, Buildingwithunidirectional eccentricity (M-8 2ISA 65X65X6) provides 

most economical solution as compare with other sections used in bracings.(Ref table no 4.36 )  

 If we compare Fe 250 and Fe 345 then it shows saving of 1000kg for Fe 345 grade. 

 At critical storey there is reduction in bending moments for interior column( C9 C10 ) but not much variations find out in 

exterior column.(C1) 

 For control of Lateral displacement the eccentric bracing is found most suitable one under the present study. 
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