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Abstract : Earthquakes are major natural destruction, responsible for loss of life and damage of property. For decreasing these damages in multi storied
building we can apply bracing. The Bracing is attached to provide lateral support to wall framing. Metal straps, timber or sheet bracing can be used for
bracing. A typical G+14" story regular RC frame building is designed for various types of bracing like X-bracing, inverted chevron, braced chevron brace,
k bracing and carried out through seismic analysis. Three types of different section for same cross sectional area. i.e. ISA,ISMC,ISLB sections are used
to compare for same patterns of bracing with unbraced building. The principle objective is to arriving to suitable configuration, modelling, developing
models for seismic analysis and design of Multi Storey Building.

1. INTRODUCTION

Earthquakes are one of the most destructive of natural ha-
zards. Earthquake occurs due to sudden transient motion of
the ground as a result of release of elastic energy in a matter
of few seconds. The impact of the event is most traumatic be-
cause it affects large area, occurs all on a sudden and unpre-
dictable. They can cause large scale loss of life and property
and disrupts essential services such as water supply, sewe-
rage systems, communication and power, transport etc. They
not only destroy villages, towns and cities but the aftermath
leads to destabilize the economic and social structure of the
nation. In the RC structure, reinforced concrete frames are
used as part of seismic force-resisting systems in buildings
that are designed to resist earthquakes. Beams, columns, and
beam-column joints in moment frames are proportioned and
detailed to resist flexural, axial, and shearing actions that re-
sult as a building sways through multiple displacement cycles
during strong earthquake ground shaking. Special proportion-
ing and detailing requirements result in a frame capable of
resisting strong earthquake shaking without significant loss of

stiffness or strength. During earthquake bracing is reduce

the deflection in the structure. It works like a Retrofitting of the e2a eaedagaezdaea ea
structure. A bracing system can be defined as a structural sys-

tem capable of resisting horizontal actions and limiting hori- Fig. 1: Elevation of Unbraced

zontal deformations. On the basis of this definition, all the sys-
tems shown in following figure can be considered bracing sys-
tems. Within one building more than one of these systems can
be present. In that case some systems are more effective than
others in resisting horizontal loads, the others are neglected.

2. OBJECTIVES OF THE PROJECT

The Main objective of the project is to analyse the high rise RC
framed structure on STADD PRO affected by different load to
resisting the element and to developed suitable seismic load
factors to prevent structural collapse under earthquakes and
The multi storey building is to be considered to check effec-
tiveness of bracing system in high rise building.

3. MODELING AND ANALYSIS OF BUILDING
Different types of bracing pattern used in the study are shown
in below

B2 adaebhebehels B3

Fig. 2: Elevation of X-Bracing
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Fig. 3 : Elevation of Inverted-Chevron

Fig. 4 : Elevation of B.C.B.
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Fig. 5: Elevation of K-Bracing
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Fig. 6: plan of building
Table no. 1.1: Building Description
Serial .- -
Number Building D escription
1 Zone Il
2 Zone Factor 0.1
Response Reduc-
3 : 5
tion Factor
4 Importance Factor 1
5 Height of Building 49.5m
6 Column Details 0.8m x0.8m
7 Beam Details 0.35m x 0.45m
. . ISA 200 x 200 x
8 Bracing Details-1 16.41 (Made)
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9 Bracing Details 2 ISMC 400

10 Bracing Details 3 ISLB 350

11 Thickness of Slab 125 mm

12 FIoHoeri;%tFloor 33m

13 Grade_of Steel Fe - 415
Section

14 Grade of Concrete M30

15 Soil Type Hard Strata

16 Damping Ratio 5%

IV. RESULTS & DISCUSSION

4.1 General

Seismic performance evaluation is complex phenomenon as
there are several factors affecting the behaviour of the build-
ing. In this study there is a comparison of the analytical results
between unbraced & braced RCC framed structure with vari-
ous parameters such as Joint Displacement, base shear, sto-
rey drift, bending moment & axial force. The Response Spec-
trum Analysis on static approach is carried out on all the mod-
els. The results obtained from the analysis are discussed in
this chapter.

4.2 For G+14 Story Building

4.2.1 Joint Displacement

A) Joint displacement in X -direction

Graphs are plotted below for unbraced & braced buildings,
Joint Displacement is indicate on X-axis & floor levels are indi-

cate on Y-axis.

(&) X- Bracing for different section
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Graph 1: Joint Displacement for X-Bracing in X-Direction for
G+14 Storey Building.

From the Graphl, we know that the maximum values of Joint
Displacement are reduced on comparison with unbraced build-
ing & braced building for using different bracing types with dif-
ferent sections i.e. ISA, ISMC, and ISLB. The Joint Displace-
ment in RCC frames building for X bracing in X-direction is
reduced by 70.68% using ISA, 70.67% using ISMC & 70.67%
using ISLB. Due to the different bracing systems provided, the
building offers resistance to the displacement & Percentage
Difference Decreases i.e. reduction of Joint Displacement
takes place.

(b) Inverted Chevron for different section
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Graph 2: Joint Displacement for Inverted Chevron in X-
Direction for G+14 Storey Building.

From the Graph 2, we know that the maximum values Joint
Displacement is reduced on comparison with unbraced build-
ing & braced building for using different bracing types with dif-
ferent sections i.e. ISA, ISMC, and ISLB. The Joint Displace-
ment in RCC frames building for Inverted Chevron in X-
direction is reduced by 62.40% using ISA, 62.88% using ISMC
& 62.84% using ISLB. Due to the various bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Joint Dis-
placement takes place.

(C) Braced Chevron Brace for different section
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Graph no.3: Joint Displacement for Braced Chevron Brace in
X-Direction for G+14 Storey Building.

From the Graph no.3, we know that the maximum values Joint
Displacement is reduced in comparison with unbraced building
& braced building for using different bracing types with differ-
ent sections i.e. ISA, ISMC, and ISLB. The Joint Displacement
in RCC frames building for Braced Chevron Brace in X-
direction is reduced by 63.36% using ISA, 64.11% using ISMC
& 64.01 % using ISLB. Due to the different bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Joint Dis-
placement takes place.

(c) Chevron Brace (K- Bracing) for different section
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Graph no.4: Joint Displacement for Chevron Brace in X-
Direction for G+14 Storey Building.

From the Graph no.4, we know that the maximum values of
Joint Displacement are reduced on comparison with unbraced
building & braced building for using different bracing types with
different sections i.e. ISA, ISMC, and ISLB. The Joint Dis-
placement in RCC frames building for K bracing in X-direction
is reduced by 63.46% using ISA, 63.83% using ISMC & 63.8%
using ISLB. Due to the different bracing systems provided, the
building offers resistance to the displacement & Percentage
Difference Decreases i.e. reduction of Joint Displacement
takes place.

B) Joint displacementin Z -direction

Graphs are plotted below for unbraced & braced buildings,
Joint Displacement is indicate on X-axis & floor levels are indi-
cate on Y-axis.

(a) X-Bracing for different section
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Graph no 5: Joint Displacement for X-Bracing in Z-Direction
for G+14 Storey Building.

From the Graph no.5, we know that the maximum values of
Joint Displacement are reduced on comparison with unbraced
building & braced building for using different bracing types with
different sections i.e. ISA, ISMC, and ISLB. The Joint Dis-
placement in RCC frames building for X-bracing in Z-direction
is reduced by 76.79% using ISA, 76.89% using ISMC &
76.88% using ISLB. Due to the different bracing systems pro-
vided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Joint Dis-
placement takes place.

(b) Inverted Chevron for different section
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Graph no. 6: Joint Displacement for Inverted Chevron in Z-
Direction for G+14 Storey Building.

From the Graph no.6, we know that the maximum values Joint
Displacement is reduced on comparison with unbraced build-
ing & braced building for using different bracing types with dif-
ferent sections i.e. ISA, ISMC, and ISLB. The Joint Displace-
ment in RCC frames building for Inverted Chevron bracing in
Z-direction is reduced by 72.36% using ISA, 72.57% using
ISMC & 72.56% using ISLB. Due to the various bracing sys-
tems provided, the building offers resistance to the displace-
ment & Percentage Difference Decreases i.e. reduction of
Joint Displacement takes place.

(c) Braced Chevron Brace for different section
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Graph no.7: Joint Displacement for Braced Chevron Brace in
Z-Direction for G+14 Storey Building.

From the Graph no.7, we know that the maximum values Joint
Displacement is reduced in comparison with unbraced building
& braced building for using different bracing types with differ-
ent sections i.e. ISA, ISMC, and ISLB. The Joint Displacement
in RCC frames building for X-bracing in Z-direction is reduced
by 73.13% using ISA, 73.55% using ISMC & 73.50% using
ISLB. Due to the different bracing systems provided, the build-
ing offers resistance to the displacement & Percentage Differ-
ence Decreases i.e. reduction of Joint Displacement takes
place.

(d) Chevron Brace (K-Bracing) for different section
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Graph No.8: Joint Displacement for Chevron Brace in Z-
Direction for G+14 Storey Building

From the Graph no.8, we know that the maximum values of
Joint Displacement are reduced on comparison with unbraced
building & braced building for using different bracing types with
different sections i.e. ISA, ISMC, and ISLB. The Joint Dis-
placement in RCC frames building for K-bracing in Z-direction
is reduced by 73.2% using ISA, 73.36% using ISMC & 73.35%
using ISLB. Due to the different bracing systems provided, the
building offers resistance to the displacement & Percentage
Difference Decreases i.e. reduction of Joint Displacement
takes place.

(C) Maximum joint displacement in X-direction
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Graph n0.9: Maximum Joint Displacement In X Direction for
G+14 Storey Building

From the Graph no.9, we know that the maximum values of
Joint Displacement is reduced in comparison with unbraced
building & braced building for using different bracing types with
different sections such as ISA, ISMC, ISLB. The Percentage
Difference Decreases i.e. reduction for X bracing is 70.68%
using section ISA, for X bracing is 70.67% using section ISMC
and for X-bracing is 70.67% using section ISLB. The overall
Percentage Difference Decreases i.e. reduction in the braced
building occurs due to the stiffness provided to the braced
building in the form of bracing system using different bracing
types with different sections. The maximum Percentage Differ-
ence Decreases i.e. reduction are nearly same i.e. 70.6% can
be seen for X-bracing using for different sections. Due to this
result it is concluded that X-bracing for using three different
sections offers maximum resistance to deflection which in-
creases the stiffness of the building in X-direction

(D) Maximum joint displacement in Z-direction
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Graph no.10: Maximum Joint Displacement In Z Direction for
G+14 Storey Building

From the Graph no.10, we know that the maximum values of
Joint Displacement is reduced in comparison with unbraced
building & braced building for using different bracing types with
different sections such as ISA, ISMC, ISLB. The Percentage
Difference Decreases i.e. reduction for X bracing is 76.79%
using section ISLB, for X bracing is 76.89% using section ISLB
and for X-bracing is 76.88% using section ISLB. The overall
Percentage Difference Decreases i.e. reduction in the braced
building occurs due to the stiffness provided to the braced
building in the form of bracing system using different bracing
types with different sections. The maximum Percentage Differ-
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ence Decreases i.e. reduction are nearly same i.e. 76.8% can
be seen for X-bracing using for different sections. Due to this
result it is concluded that X-bracing for using three different
sections offers maximum resistance to deflection which in-
creases the stiffness of the building in X-direction.

4.2.2 Storey Drift

A) Storey drifts in X-direction

Graphs are plotted below for unbraced & braced buildings,
Storey Drift is indicating on X-axis & floor height is indicate on
Y-axis.
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Graph no.11: Storey Drift for X-Bracing in X-Direction for
G+14 Storey Building.

From the Graph no.12, we know that the maximum values of
Storey Drift are reduced on comparison with unbraced building
& braced building for using different bracing types with differ-
ent sections i.e. ISA, ISMC, and ISLB. The Storey Drift at sto-
rey height 16.5m in RCC frames building for X bracing in X-
direction is reduced by 85.19% using ISA, 85.19% using ISMC
& 85.19% using ISLB. Due to the different bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Storey Drift
takes place.

(b) Inverted Chevron for different section

o e
B
20 | \

10 e

=#=Unbraced

=&—Angle Section

Channel section

Storey Height{m)
w
S

—=Beam section

0  0.0002 0.0004 0.0006 0.0008 0.001 0.0012 0.0014 0.0016

Storey Drift (m)

Graph no.13 : Storey Drift for Inverted Chevron in X-
Direction for G+14 Storey Building.

From the Graph no.13, we know that the maximum values
Storey Drift is reduced on comparison with unbraced building

& braced building for using different bracing types with differ-
ent sections i.e. ISA, ISMC, and ISLB. The Storey Drift at sto-
rey height 16.5m in RCC frames building for Inverted Che-
vron in X-direction is reduced by 69.16% using ISA, 70.71%
using ISMC & 70.37% using ISLB. Due to the various bracing
systems provided, the building offers resistance to the dis-
placement & Percentage Difference Decreases i.e. reduction
of Storey Dirift takes place.

(c) Braced Chevron Brace for different section
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Graph no.14 : Storey Drift for Braced Chevron Brace in X-
Direction for G+14 Storey Building.

From the Graph no.14, we know that the maximum values
Storey Drift is reduced in comparison with unbraced building &
braced building for using different bracing types with different
sections i.e. ISA, ISMC, ISLB. The Storey Drift at storey height
16.5m in RCC frames building for Braced Chevron Brace in X-
direction is reduced by 85.32% using ISA, 85.39% using ISMC
& 85.39 % using ISLB. Due to the different bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Storey Drift
takes place.

(d) Chevron Brace (K- Bracing) for different section
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Graph no.15: Storey Drift for Chevron Brace in X-
Direction for G+14 Storey Building.

From the Graph no.15, we know that the maximum values of
Storey Drift are reduced on comparison with unbraced building
& braced building for using different bracing types with differ-
ent sections i.e. ISA, ISMC, and ISLB. The Storey Drift at sto-
rey height 16.5m in RCC frames building for K bracing in X-
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direction is reduced by 71.58% using ISA, 70.71% using ISMC
& 70.64% using ISLB. Due to the different bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Storey Drift
takes place.

B) Storey drifts in Z-direction
Graphs are plotted below for unbraced & braced buildings,
Storey Dirift is indicate on X-axis & floor levels are indicate on
Y-axis.

(a) X-Bracing for different section
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Graph no.16: Storey Drift for X-Bracing in Z-Direction for
G+14 Storey Building.

From the Graph no.16, we know that the maximum values of
Storey Drift are reduced on comparison with unbraced building
& braced building for using different bracing types with differ-
ent sections i.e. ISA, ISMC, ISLB. The Storey Drift at storey
height 16.5m in RCC frames building for X-bracing in Z-
direction is reduced by 90.05% using ISA, 90.15% using ISMC
& 90.10% using ISLB. Due to the different bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Storey Drift
takes place.

(b) Inverted Chevron for different section
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Graph no.17: Storey Drift for Inverted Chevron in Z-
Direction for G+14 Storey Building.

From the Graph no.17, we know that the maximum values
Storey Dirift is reduced on comparison with unbraced build-
ing & braced building for using different bracing types with
different sections i.e. ISA, ISMC, and ISLB. The Storey

Drift at storey height 16.5m in RCC frames building for In-
verted Chevron bracing in Z-direction is reduced by
77.76% using ISA, 77.29% using ISMC & 77.29% using
ISLB. Due to the various bracing systems provided, the
building offers resistance to the displacement & Percen-
tage Difference Decreases i.e. reduction of Storey Drift
takes place.

(c) Braced Chevron Brace for different section
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Graph no.18: Storey Driftfor Braced Chevron Brace in Z-
Direction for G+14 Storey Building.

From the Graph no.18, we know that the maximum values
Storey Drift is reduced in comparison with unbraced building &
braced building for using different bracing types with different
sections i.e. ISA, ISMC, and ISLB. The Storey Drift at storey
height 16.5m in RCC frames building for X-bracing in Z-
direction is reduced by 90.15% using ISA, 90.20% using ISMC
& 90.20% using ISLB. Due to the different bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Storey Drift
takes place.

(d) Chevron Brace (K-Bracing) for different section
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Graph no.19: Storey Drift for Chevron Brace in Z-Direction for
G+14 Storey Building

From the Graph no.19, we know that the maximum values of
Storey Drift are reduced on comparison with unbraced building
& braced building for using different bracing types with differ-
ent sections i.e. ISA, ISMC, and ISLB. The Storey Drift at sto-
rey height 16.5m in RCC frames building for K-bracing in Z-
direction is reduced by 77.81% using ISA, 77.02% using ISMC
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& 77.02% using ISLB. Due to the different bracing systems
provided, the building offers resistance to the displacement &
Percentage Difference Decreases i.e. reduction of Storey Drift
takes place.

(C) Maximum storey drift in X-direction
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Graph no.20: Storey Drift for Maximum Storey Drift In X Di-
rection for G+14 Storey Building

From the Graph no.20, We know that the maximum values of
Storey Drift is reduced in comparison with unbraced building &
braced building for using different bracing types with different
sections such as ISA, ISMC, ISLB. The Percentage Difference
Decreases i.e. reduction for X bracing is 85.19% using section
ISLB, for X bracing is 85.19% using section ISLB and for X-
bracing is 85.19% using section ISLB. The overall Percentage
Difference Decreases i.e. reduction in the braced building oc-
curs due to the stiffness provided to the braced building in the
form of bracing system using different bracing types with dif-
ferent sections. The maximum Percentage Difference De-
creases i.e. reduction are nearly same i.e. 85.19% can be
seen for X-bracing using for different sections. Due to this re-
sult it is concluded that X-bracing for using three different sec-
tions offers maximum resistance to deflection which increases
the stiffness of the building in X-direction.

(E) Maximum storey drift in Z-direction
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Graph no.21. Maximum Storey Drift In Z Direction for G+14
Storey Building

From the Graph no.21, We know that the maximum values of
Storey Drift is reduced in comparison with unbraced building &
braced building for using different bracing types with different
sections such as ISA, ISMC, ISLB. The Percentage Difference
Decreases i.e. reduction for X bracing is 90.05% using section
ISLB, for X bracing is 90.15% using section ISLB and for X-

bracing is 90.10% using section ISLB. The overall Percentage
Difference Decreases i.e. reduction in the braced building oc-
curs due to the stiffness provided to the braced building in the
form of bracing system using different bracing types with dif-
ferent sections. The maximum Percentage Difference De-
creases i.e. reduction are nearly same i.e. 90.1% can be seen
for X-bracing using for different sections. Due to this result it is
concluded that X-bracing for using three different sections of-
fers maximum resistance to deflection which increases the
stiffness of the building in X-direction.

4.2.3 Maximum Base Shear

Maximum Base Shear

425

B Unbraced

m Angle Section
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M Beam Section
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X-Bracing k-Bracing

Chart no.1: Maximum Base Shear for G+14 Storey Building
for Different Bracing Systems.

From the Chart no.1, we know that the maximum values of
base shear in the column increases for X-bracing, Inverted
Chevron & B.C.B., K-Bracing respectively when compared to
unbraced building, for different sections ISA, ISMC, and ISLB.
The maximum percentage difference increases i.e. reduction
for inverted X bracing is 1.17% using section ISA, 1.17% using
section ISMC& 1.17% using section ISLB, for Inverted Che-
vron bracing is 0.86% using section ISA, 0.86% using section
ISMC& 0.86% using section ISLB and for B.C.B. is 1.46% us-
ing section ISA, 1.46% using section ISMC& 1.46% using sec-
tion ISLB and and for K-Bracing. is 1.02% using section ISA,
1.02% using section ISMC& 1.02% using section ISLB in
comparison of base shear the percentage difference increases
i.e. reduction takes place in braced building as compared to
unbraced building. So the base shear is almost same. Chart
no.l, shows that the base shear in B.C.B.(same in each sec-
tion) bracing system is more as compared to X-bracing, In-
verted Chevron, K-Bracing system. The base shear produce in
X and Z direction is same because stiffness of building is
same in both direction. As the stiffness of bracing sections
increases, the base shear in building also increases in both
directions.

4.2.4 Maximum Bending Moment
The maximum bending moment for unbraced and different
braced building are shown in Chart no. 2 and Chart no. 3.
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Maximum Bending Moment
342
3419
341.8
3417

3416 Inverted Chevron (Channel
3415 Section)

B Unbraced

W X-Bracing (Angle Section)

3414 ® B.C.B.[Channel Section)
3413
341.2 W K-Bracing (Channel Section)

Bending Moment (KN-m)

Bracing

Chart no. 2: Maximum Bending Moment for G+14 Storey
Building for Different Bracing Systems

From Chart no. 2, it can be seen that bending moment in
braced building reduces in comparison of unbraced building.
Bending moment in building with K- bracing system is less
among of four bracing but here B.C.B. and K-Bracing shows
nearly same result

Maximum Bending Moment

342
341.8

3416
B Unbraced
3414
H Angle Section
3412
Channel Section
341

Bending Moment (KN-m)

B Beam section
3408
inverted chevron Braced Chevron
Brace (B.C.B.)

X-Bracing k-Bracing

Chart no. 3: Maximum Bending Moment for G+14 Storey
Building for Different Bracing Systems

Chart no. 3, illustrated that Bending Moment in the braced
building reduces as the stiffness of brace increases.

4.2.5 Maximum Axial Force
The maximum axial force for unbraced and different braced
building are shown in Chart no. 4 and Chart no. 5

Maximum Axial Force

8860
8840 B Unbraced
8820
8800
8780
8760
8740
8720
8700

8680 )
8660 W k-Bracing( Channel Section)

W X-Bracing (Angle Section)

Inverted Chevron (Channel
Section)

Axial Force (KN)

mB.CB.(Angle Section)

Bracing

Chart no.4: Maximum Axial Force for G+14 Storey Building for
Different Bracing Systems

From Chart no.4, it can be seen that axial force in braced
building reduces in comparison of unbraced building. Axial
force in building with B.C.B. is less among of four bracing and
other bracings gives suitable result as compare to unbraced
building

Maximum Axial Force
3900

8850

8800 B Unbraced

8750 B Angle Section

Axial Force (KN)

Channel Section
8700

W Beam Section
8650

inverted chevron Braced Chevron
Brace (B.C.B.)

X-Bracing k-Bracing

Chart no. 5: Maximum Axial Force for G+14 Storey Building
For Different Bracing Systems

Chart no.5 illustrated that Axial force in the braced building
reduce as the stiffness of brace increases.

5. CONCLUSIONS

5.1 General

Using STADD PRO, the analyses were carried out for un-
braced & braced type of buildings. The comparison of results
for the unbraced & braced building has been carried out to the
suitable type of bracing system.

5.2 Conclusions

1. The seismic response of the building changes with in-
clusion of braces in structure.

2. The value of maximum base shear increases in braced
structure as compared to unbraced structure. This is due
to increased stiffness of building by addition of braced
member.

3. Due to inclusion of bracing, the stiffness of building in-
creases, hence vibrations caused because of earth-
quake reduce thus reducing joint displacement of struc-
ture.

4. By providing braces in the frame, the horizontal load at
node is distributed among brace members along with
beams and columns. Due to provision of the bracing
system in the building bending moment comparatively
reduced.

5. In seismic analysis for braced and unbraced framed
building time period are same for all 13 models.

6. On the basis of reduction in joint displacement, base
shear, bending moment and axial force, storey drifts. it
can be observed that X bracing and Braced Chevron
Brace systems are suitable. But the values of base
shear and axial forces, bending moment are gives better
performance in Braced Chevron Brace (B.C.B.) as com-
pare to X-bracing and the value of joint displacement in
X-bracing and Braced Chevron Brace are nearly in same
range. In the case of inverted Chevron, K-bracing for
joint displacement, bending moment and axial force are
maximum and decrease in base shear as that of X brac-
ing and B.C.B..Hence, comparing all the parameters, it
can be concluded that, B.C.B. are more effective than
any other bracing systems and it gives same perform-
ance in different section i.e. for channel, angle and beam
sections.

7. From the study it is clear that use of maximum number
of braces does not lead to satisfactory results.
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Joint Displacement in X Direction

7. APPENDIX

(mm)

Table no. 1.3: For Angle section

11

Sr.no. Flo(on:)helght Unbraced X-Bracing Clhnevvergﬁd V?gicgfagge' K-Bracing
1 0 0.17 0.029 0.04 0.037 0.037
2 3.3 1.014 0.216 0.298 0.284 0.284
3 6.6 2.245 0.521 0.718 0.696 0.695
4 9.9 3.642 0.865 1.192 1.161 1.159
5 13.2 5.114 1.226 1.687 1.643 1.64
6 16.5 6.612 1.598 2.192 2.132 2.128
7 19.8 8.105 1.95 2.701 2.625 2.621
8 23.1 9.569 2.367 3.21 3.119 3.114
9 26.4 10.981 2.556 3.715 3.609 3.602
10 29.7 12.319 3.142 4.208 4.087 4.08
11 33 13.56 3.517 4.679 4.544 4.536
12 36.3 14.679 3.869 5.117 4.966 4.958
13 39.6 15.656 4.187 5.51 5.342 5.333
14 42.9 16.488 4.473 5.868 5.677 5.667
15 46.2 17.204 4.78 6.227 6.032 6.02
16 49.5 17.925 5.256 6.74 6.567 6.55

Table no. 1.4: For Channel section
Srno. Floor height Unbraced X-Bracing Inverted Braced Che- K-Bracing
(m) Chevron vron Brace
1 0 0.17 0.028 0.039 0.038 0.036
2 3.3 1.014 0.215 0.29 0.28 0.281
3 6.6 2.245 0.519 0.702 0.681 0.688
4 9.9 3.642 0.862 1.168 1.135 1.146
5 13.2 5.114 1.223 1.655 1.604 1.621
6 16.5 6.612 1.595 2.152 2.08 2.102
7 19.8 8.105 1.977 2.653 2.561 2.588
8 23.1 9.569 2.364 3.156 3.043 3.076
9 26.4 10.981 2.755 3.654 3.521 3.559
10 29.7 12.319 3.142 4.141 3.988 4.031
11 33 13.56 3.517 4.607 4.435 4.483
12 36.3 14.679 3.869 5.04 4.848 4.901
13 39.6 15.656 4.187 5.429 5.216 5.273
14 42.9 16.488 4.473 5.779 5.544 5.604
15 46.2 17.204 4.78 6.14 5.898 5.955
16 49.5 17.925 5.257 6.653 6.434 6.483
Table no. 1.5: For Beam Section
Sr.no. Floor height Unbraced X-Bracing Inverted Braced Che- K-Bracing
(m) Chevron vron Brace
1 0 0.17 0.028 0.039 0.038 0.084
2 3.3 1.014 0.215 0.29 0.281 0.399
3 6.6 2.245 0.519 0.703 0.683 0.775
4 9.9 3.642 0.862 1.17 1.139 1.201
5 13.2 5.114 1.223 1.658 1.609 1.659
6 16.5 6.612 1.596 2.155 2.087 2.133
7 19.8 8.105 1.977 2.657 2.569 2.615
8 23.1 9.569 2.365 3.161 3.053 3.098
9 26.4 10.981 2.755 3.659 3.532 3.577
10 29.7 12.319 3.142 4.147 4.001 4.045
11 33 13.56 3.517 4.614 4.449 4.496
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12 36.3 14.679 3.87 5.047 4.864 4.92
13 39.6 15.656 4.187 5.436 5.232 5.307
14 42.9 16.488 4.473 5.786 5.561 5.628
15 46.2 17.204 4.78 6.148 5.916 5.809
16 49.5 17.925 5.257 6.661 6.451 6.489
Joint Displacement in Z Direction (mm)
Table no . 1.6: For Angle Section
Sr.no. Floor height (m) Un- X- Inverted Chevron Braced Chevron Brace K-
braced Bracing Bracing
1 0 0.194 0.022 0.088 0.029 0.028
2 3.3 1.237 0.233 0.392 0.282 0.202
3 6.6 2.818 0.596 0.765 0.744 0.708
4 9.9 4616 0.978 1.212 1.167 1.164
5 13.2 6.515 1.367 1.686 1.635 1.631
6 16.5 8.453 1.765 2.161 211 2.105
7 19.8 10.383 2.167 2.632 2.587 2.58
8 23.1 12.27 2.569 3.097 3.061 3.053
9 26.4 14.084 2.97 3.553 3.529 3.52
10 29.7 15.795 3.364 3.994 3.984 3.974
11 33 17.373 3.743 4414 4.419 4.407
12 36.3 18.79 4.099 4.802 4.821 4.809
13 39.6 20.014 4417 5.151 5.177 5.164
14 42.9 21.026 4.681 5.452 5.468 5.455
15 46.2 21.868 4.927 5.661 5.732 5.718
16 49.5 22.708 5.271 6.276 6.102 6.086
Table no. 1.7 : For Channel Section
Sr. Floor height Un- X- Inverted Che- Braced Chevron .
. K-Bracing
no. (m) braced Bracing vron Brace
1 0 0.194 0.021 0.033 0.027 0.028
2 3.3 1.237 0.23 0.297 0.276 0.279
3 6.6 2.818 0.59 0.737 0.698 0.703
4 9.9 4.616 0.969 1.204 1.147 1.155
5 13.2 6.515 1.357 1.681 1.607 1.618
6 16.5 8.453 1.753 2.165 2.074 2.089
7 19.8 10.383 2.153 2.649 2.542 2.561
8 23.1 12.27 2.555 3.13 3.008 3.032
9 26.4 14.084 2.954 3.604 3.468 3.495
10 29.7 15.795 3.347 4.065 3.916 3.947
11 33 17.373 3.726 4.506 4.343 4.378
12 36.3 18.79 4.081 4.916 4.74 4.778
13 39.6 20.014 4.398 5.279 5.089 5.131
14 42.9 21.026 4.661 5.58 5.376 5.421
15 46.2 21.868 4.905 5.854 5.635 5.683
16 49.5 22.708 5.248 6.228 6.006 6.05
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