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Abstract — Now a days steel bracing are major and
important part of the RCC as well as steel Structure. In any
high rise structure to reduce displacement and modal time
bracing are use. It play imp role to make structure stable
from wind force and seismic force. In this present study
concentric bracing are use on high rise steel structure and
seismic  effect of bracing system is studied using IS
1893:2016. Seismic analysis has been conducted to evaluate
the effect of different bracing at different arrangement in
high rise steel structure. Analysis is carried on X bracing,
diagonal bracing, inverted V bracing and V bracing For this
study G+15 high rise steel structure is mode by using IS
800:20070on ETABS 2016. Seismic zone is Il and soil is
medium soil with response reduction factor is 5

Keywords: Concentric bracing, high rise steel structure,
response spectre method, displacement, base shear.

INTRODUCTION

Recently all over the world steel are commonly use in

construction. For any high rise steel structure steel are
commonly used as a structural material. Steel are more stable
than RCC. Steel bracing are use to make structure more
stiffed. Steel bracing reduce displacement and modal time of
structure and also help to reduce story drift. Generally steel
bracing improve base shear of structure. Stability of structure
can be increases by using steel bracing against wind and
earthquake. Bracing can be apply on bridge transmissions
towers etc. it is easy to construed and it is in bolted in
connection.

There are two types of bracing

1) Concentric bracing 2) Eccentric bracing
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Concentric bracing are that bracing which intersect at node
and the centroid of member is passes through the same point.
Concentric bracing are easy to construct and reduce strory
displacement and model time period. Concentric bracing in
stability of structure. Eccentric bracing are that bracing
which are depend on link that are created through
eccentricity with either beam or column. It also reduce
displacement and model time period.

DETAILS OF THE STRUCTURE
1. Modeling and analysis

High rise steel structure of G+15 are modeled on ETABS.
Analysis is carried out on ETABS software. Different type of
bracing systems for building are modeled and analysis for
seismic load. The plan dimension of the building is 16m X
24m and height of story is 3m

2. Properties of building

No of stories G+15

Beam ISMB 300
Column ISMB 600
Bracing 150X150X15

3. Loading details

Floor load and members weight and calculated as per general
consideration as per IS 875 Part I. live load is 4 KN/N as per
IS 875 Part 11

4. Seismic loading

Seismic load is given as per IS 1893:2016 Part |1

Zone : 3
Zone Factor 0.16
Soil type Medium
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RESULT
1) Model time Period

1.1 Comparison between model period (second) of bracing at
different location
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Fig9: Structural of model time Period in second

1.2 Comparison between decrease of model period (%
reduction) of bracing at different location in seconds
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Fig10: Structural of model time Period in percentage
2) Displacement

2.1 Comparison between displacement (mm) of bracing at
different location in X direction
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Figll: G+15 Displacements (mm) in X direction
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2.2 Comparison between decrease of displacement(%
reduction) of bracing at different location in X direction

PERCENTAGE REDUCTION OF DISPLACEMENT IN
X DIRECTION
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Figl2: G+15 Displacements (%) in X direction

2.3 Comparison between displacement(mm) of bracing at
different location in Y direction
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Fig13: G+15 Displacements (mm) in Y direction

2.4 Comparison between decrease of displacement
(%reduction) of bracing at different location in Y direction
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Figl4: G+15 Displacements (%) in Y direction
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3) Base shear

3.1 Comparison of base shear(KN) when bracing is applied
at different location in X direction
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Figl5: G+15 Base Shear (KN) in X direction

3.2 Comparison  of percentage in increases in base
shear(KN) when bracing is applied at different location in X
direction
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Figl6: G+15 Base Shear (%) in X direction

3.3 Comparison of base shear(KN) when bracing is applied
at different location in Y direction
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Figl7: G+15 Base Shear (KN) in Y direction
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3.4 Comparison of percentage in increases in base
shear(KN) when bracing is applied at different location in Y
direction

PERCENTAGE INCREASES OF BASE SHEARIN Y
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Fig 18 G+15 Base Shear (%) in Y direction

CONCLUSION
The following are the observations from the present analysis.

1. Steel framed structure with concentric X bracing are
possessing higher ductility reduction higher strength
against seismic force when compared to unbraced, v
bracing inverted and diagonal bracing.

2. Cross pattern arragement are improving base shear and
reducing displacement and model time period as compare
to corner and center arrangement.

3. X barcing are improving base shear and reducing
displacement in compare of diagonal bracing, inverted V
bracing and V bracing.

4. Overall concentric X bracing giving better result for
seismic analysis.

5. By considering lateral stiffness, the concentric X bracing
has been found the most suitable one for steel building
studied under the present study.

REFERENCES

[1] Sangle, K. K., K. M. Bajoria, and V. Mhalungkar. lishoa,
“Seismic analysis of high rise steel frame building with and
without bracing with and without bracing." 2012.



Impact Factor Value 4.046 e-1SSN: 2456-3463
International Journal of Innovations in Engineering and Science, Vol. 3, No.4, 2018
Wwww.ijies.net

[2] Mohammad EyniKangavar “Seismic Propensity of Knee Braced
Frame (KBF) As Weighed Against Concentric Braced Frame
(CBF) Utilizing ETABS and OPENSEES” in International
Journal of Engineering and Advanced Technology (IJEAT)
ISSN: 2249 — 8958, Volume-5 June-2012 Pp no 141152.

[3] M.D. Kevadkar, P.B. Kodag“lateral load analysis of RCC
building”,(2013),

[4]Sudharani,M., and G.Nandini Devi. " Seismic Demand of Steel
Structural Systems" IJAIEM Volume 5, Issue 3, March, 2016

[5] Martin, Geoffrey R., and Ignatius Po Lam. "Earthquake
resistant design of foundations-retrofit of existing
foundations." ISRM International Symposium. International
Society for Rock Mechanics, 2000.

[6] Tafheem Z. and Khusru S., “Structural behavior of steel
building with concentric and eccentric bracing: A
comparative study”, International Journal of Civil and
Structural Engineering, vol 4, No 1, 2013, pp 12-19.

[7] Khan M. I. and Khan K.N.,(2014), “Seismic Analysis of Steel
Frame with Bracings using Pushover Analysis”, International
Journal of Advanced Technology in Engineering and Science,
Volume No. 02, Issue No. 07, Page No. 369-381.

[8] Luigi Di Sarno and Amr S. Elnashai, “Bracing system for
seismic retrofitting of steel frames”, 13th World Conference
on Earthquake Engineering, Vancouver, International Journal
of Scientific Research Engineering, 2014,vol11

[9] jagadish j.s, tejas d. Doshi, “A Study on Bracing Systems on
High Rise Steel Structures”, International Journal of
Engineering Research and Technology, Volume 2, July 2013.

[10]Martino, R., E. Spacone, and G. Kingsley. "Nonlinear pushover
analysis of RC structures." Advanced technology in structural
engineering .ASCE 2000. 1-8.

[11] Huang, Wei, and Phillip L. Gould. "3-D pushover analysis of a
collapsed reinforced concrete chimney." Finite elements in
analysis and design 43.11-12 (2007): 879-887.

[12] Maheri, M. R., and A. Sahebi. "Use of steel bracing in
reinforced concrete frames." Engineering Structures 19.12
(1997): 1018-1024.

23



