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Abstract- Lateral stability is important for the steel structures
in the seismic zones. Effective way to increase the lateral
strength is by means of bracing system. An attempt is made to
analyze the effect of seismic force on Steel framed high rise
building with different bracing system and also to find the best
bracing system. The building is modeled and analyzed using
ETABS and sections are selected based on their capability to
control the maximum lateral storey displacements. The Zone
Il as per 1S 1893-2002 is selected for the study. Analysis is
carried out by Response Spectrum Method. Various
parameters such as, displacement, base shear and brace force
were studied. From the study it can be concluded that for
building, cross bracings are the best bracing system for
reducing the storey displacement. It is also observed that base
Shear is high in cross bracing system because of the increased
stiffness.
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1. INTRODUCTION

The bracing system provides the structure more
capacity to soak up energy while it is under seismic excitation.
Steel Structures in tectonic prone zones are needed to be
designed such that they resist considerable horizontal loads.
The designs of structures require a good amount of balance
between strength, stability, and energy Dissipation. A number
of structural steel systems (such as ordinary Concentric
Braced Frames, Ordinary Moment Resisting Frames, and
Eccentric Braced Frames) satisfy a part of these requirements.
But none of the mentioned systems are intended to resist a
major earthquake within the elastic limit of the materials and
will require post-earthquake repairs.

Steel has become the predominate material for the
construction of bridges, buildings, towers and other structures.
Its great strength, uniformity, light weight and many other
desirable properties makes it the material of choice for
numerous structures such as steel bridges, high rise buildings,
towers and other structures. Bracing element in structural
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system plays vital role in structural behavior during
earthquake. Steel bracing is an effective and economical
solution for resisting lateral forces in a framed structure. In
the present study, response of the steel braced frame under
response spectrum analysis were performed using computer
software ETABS 2013.

I1. STRUCTURAL MODELING

For the purpose of this study, seven models of high
rise steel frame building (G+8) with different types of bracings
models, were selected in order to determine the behavior of
structural steel during seismic activity in seismic. The columns
are fixed at the ground and are taken as restrains. The building
height is 24m storey height 3m in structure. The length of the
building in X-direction is taken as 14m and in Y-direction is
taken as 20m. Figure 1 show the geometrical configuration of
the building. The model was prepared for bare frame and with
different bracing systems. Table 1 gives the material
properties of the members. The material properties are
selected on the basis of displacement limitation and strength as
per 1S 800-2007.
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Figure 1: Plan of High Rise Steel Bay Frame
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Figure 2: Elevation view of Steel Structure
1. Studied Structural Configuration
a. G+8 Steel Framed structure without bracing
b. G+8 Steel Framed Structure with different bracing pattern

with Tube shape bracing

Table 1: Material, Member size of Beam, Column and

Bracing
5r. | Mlaterisl Propertiss
No
a Buoilt-up I zection for
bottom 3 Storey of area
126T2mm®
1 Column Datails b. ISHE 350 - 2 for sbove 3
Stogay
c. ISHE 150 - 2 For abowva 2
Storay
2 Ezam Datails a ISHE I{d-2
k. ISHE 150-3
c. ISHE 1352
d. ISHE 30{-2
a.  ISHE 150-2
3 Angla  Bracing | ISA 150X150H13
Diatails
4 Tuk=  Bracing | ISE 172X02E4.8
Diztzils
5 Grada of Steal Fa 250
& Concrsta of | M2D
density 2500
Kzm®
Diztance in X-| 14.5m
Ditaction
{Lamgth)
T Distanca im Y- | 20m
Diraction
{Width)
g Diztance in Z-| 24m
Ditaction
{Haight)
o Floor to Floor | 3m
Haight
10 | Spacing of | 1.33m

Secondary Esam
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The building is analyzed for the earthquake forces
with different vertical bracing system. Both eccentric and
concentric bracing systems are selected for symmetric and
unsymmetrical building. Table 2 gives the details of different
of models modeled with different bracing system. The
building is subjected to following Loads as per IS 875 (part 1
and 2)-1987:

1. Super Dead Load: 1.2 KN/m2
2. Live Load: 3.0 KN/m2
3. Live Load on Roof: 2.0 KN/m2

2. Different Types of Bracing Patterns Used in the Study
Different types of bracing pattern used in the study are shown
in figure 3to 9

K &

Figure 3: Type 1 Bracing

/
-

Figure 4: Type 2 Bracing
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Figure 5: Type 3 Bracing
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Figure 6: Type 4 Bracing
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Figure 7: Type 5 Bracing
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Figure 9: Type 7 Bracing
I1l. METHOD OF ANALYSIS
1. Response Spectrum Method

This is the most widely used method in seismic
analysis. In this method, a multi-storey structure is idealized as
multi storey shear building by assuming the mass is lumped at
the floor and roof diaphragm levels, that the diaphragms are
infinitely rigid and the columns are axially in extensible but
laterally flexible. The dynamic response of the system is
represented by the lateral displacements of the lumped masses
with the number of degrees of dynamic freedom or modes of
vibration being equal to the number of masses. This concept
provides a conceptual basis for using response spectra based
on single mass system for analyzing multi storey buildings.
Given the period, mode shape and mass distribution of a
multi-storey building, we can use response spectra of a single
degree of freedom system for computing the deflected shape,
storey accelerations, forces and moments.

Table 3 gives the earthquake parameter where
considered in the in the analysis. The zone Il is the zone to

www.ijsart.com



IJSART - Volume 4 Issue 4 — APRIL 2018

earthquake damages and the type of the building is
Commercial which is a public building.

Table -2: Earthquaks Parametar

5. Wodel Description

No.

I Zona T

2z Zonez Factor 0.1a

3 Twpa of building Bav

framad

4 Fasponse  Feduction | =
Factor {(SMEF)

3 Tmportance Factor 12

& Building Haight pE)

7 Soil Condition Wadium

L Damping Fatio i1

IV.RESULTS

Seismic analysis of Multi-storey steel bay frame
building for various bracing system with Tube shape bracing
is carried out for the analysis. Results Seismic analysis of
multi storey steel bay framed structure is carried out for the
analysis. The buildings are analyzed with bare frame and by
providing different types of bracings. The results are tabulated
such as, Maximum storey displacement, storey shear are
noted.

1. Storey Displacement

The top storey displacement is calculated in Steel bay
frame building in the x direction by dynamic analysis
Maximum Storey Displacement of Structure with Tube
Bracing Provision:

Table 3: Maximum storsv displacement (mm) In X-
Dhraction by dvnamic analvsis

5r. | Typz of | Matimem Storay | %a

No. | Modal Dizplacsment Diffsremc
{Tuba Without | With 2
Eracing) | Eracing Eracing

b Typz 1|34 243 55.00
Eracing

3 Typz 21|34 8.3 45.37
Eracing

4 Typz 3|54 118 57.78
Eracing

5 Typz 4|54 26.4 51.11
Eracing

§ Typz 5|54 311 41.41
Eracing

7 Typz 6|54 285 47.22
Eracing

2 Typz 7|34 il 46.30
Eracing
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Graph 1: Joint displacement (mm) for various bracing type of
Tube Bracing in X — Direction

From the Table 3 and Graph 1 Type 3 bracing (cross
bracings) here gives the least displacement and the
displacement is reduced by 57.78% and Type 5 bracing gives
the largest displacement.

Table 4: Maximum storsv displacemant (mm) In Y-
Diraction by dynamic analysis

Br. Typa of | hMaotimuem Storay | %4
Mo, | Modal Dvzplacemsent Diiffer
{Tub= In Y- | ence
E1facing) Digaction
{mm)
2 Typ= 1| 449 1% 57.68
Eracing
3 Typ2 1| 448 26 42.08
Eracing
4 Typ2 3| 449 15.3 §5.83
Eracing
5 Typ2 4| 449 3 48,78
Eracing
& Typ2 il 449 31 30,96
Erfacing
7 Typ2 G| 449 1B 2018
Eracing
B Typ2 Tl 448 31.6 2063
Eracing
9
8 ——Normal
7 ~—Type 1
® 1 —a—Type 2
5
a —Type 3
) 4 —te=Type 4
2 —8—Type 5
; E,? g Type 6
= Type 7
0 20 40 60

Graph 2: Joint displacement (mm) for various bracing type of
Tube Bracing in Y — Direction
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From the Table 4 and Graph 2 Type 3 bracing (cross
bracings) here gives the least displacement and the
displacement is reduced by 65.93% and Type 6 bracing gives
the largest displacement.

2. Base Shear

Table & - Basz Shear for multi-storew Steel Building in Zons
I1I bv Seismic Analvsis

5. [ Tvpe of | Tvpe of Bracing
MNo. | Bracing
Without Bracing | With Bracing
I Twpa | JEIT0TE 45366 .37
2 Tyvpa I 4EI30 T3 4831787
3 Twvpa I JEIT0TE JE435 43
E Tvpad JEIT0TE 13T
3 Twpa > 4513973 45335968
[ Tvpa B JEIT0TE ELES
7 Twvpa T JEIT0TE 458330 I
48500
48400
48300
48200 -
48100 -
48000 - B Without Bracing
47900 -
47800 - B With Bracing
47700
47600
= NS N W~
g 8888838
FERFREEER

Graph 3: Variation of Base Shear for Steel building with
Different Bracings in Zone Il by Seismic Analysis

From the table 2 and Graph 3 it can be observed that,
using Dynamic Method in Zone 111 the Type 3 bracing (Cross
Bracing) has the highest amount of Base Shear.

V. CONCLUSIONS

From the above result it can be concluded that:

e The bracing in the building reduces the storey
displacement in multi-storey steel building as
compared to the building without bracings for lateral
loads.

e  For multi-storey steel building, Cross bracings gives
less storey displacement.

e Type 3 bracing (Cross bracings) has more base shear
and Type 4 bracing has the least amount of base
shear.
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e Use of bracing system increases the stiffness of the
structure and attracts more lateral force.
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