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Abstract— India is today a rapidly expanding nation,
and as its population rises, more infrastructure is
required. India's infrastructure is anticipated to expand
at a CAGRof about 7% during the forecast period.
Population increase is causing a rise in housing demand,
which is increasing daily. To satisfy the need for more
residential and commercial land, we can go for vertical
construction, which involves constructing a multistory
structure. Knowing how to endure gravity loads is the
fundamental function of a reinforced concrete structure.
But lateral loads from earthquakes and winds can be
more damaging to multistory buildings. Multi-story
structures are susceptible to excessive deformation;
thus, some measuresmust be taken to reduce this risk.
As part of our earthquake resistant structural design, we
provide bracingsystems. The primary goal of this study
is to use an equivalent static approach to analyst seismic
and wind loads. This study carefully compares the X and
V bracing systems, which are thought to be among the
most effectiveduring earthquakes. In this investigation,
RC constructions with six, eight, and ten story were
utilized.

Index Terms- Infrastructure, bracing, earthquakes,
multistory, structural, resistant seismic, static, story,
construction, susceptible, concrete, gravity,
deformation, fundamental.

I. INTRODUCTION

Bracing is a structural member which can resist
lateralloading. It is made up of Steel and RCC
material which enables to resist lateral load. Bracing
frames are classified in to X bracing, V bracing,
Inverted V bracing, Diagonal forward bracing,
Diagonal backward bracing. Bracings help to
minimize the beam and columndimension. It also
reduces the cost. The provision of bracings
enhances stiffness and strength. Bracing which
decreases the damage to the structure by decreasing
thesway in lateral. Bracing which shows the good
performance, if it is properly detailed and
designed. Bracing which carries forces due to
earthquake, Overturning effect. In tall buildings
there will be chances of decrease in the displacement
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and collapsible chances due to a greater number of
stories. Bracing is effective in minimizing the forces
ofearthquake and wind. A braced frame is designed
primarily to resist wind and earthquake forces in and
a structural system. Bracings are provided to increase
stiffness and stability of the structure under lateral
loading and also to reduce lateral displacement
significantly.

Il. SCOPE OF STUDY

Buildings with same types of the zonal condition and
for the same category can be adopted. Without
bracing andwith bracing i.e. X bracing, V bracing,
bracing and Diagonal forward bracing can be
adopted. It shows the behaviors of the different
bracings when it is placed at the alternative layer
locations. Analysis of response such as story
displacement, Base shear, and time period is carried
out using the STADD PRO software.

I11. AIM AND SCOPE OF STUDY

*  Modelling of the structure using STADD PRO
V8 software

*  The major goal of this thesis is to look into the
impact of bracing systems on steel structure
design. The outcomes of different structures
with different bracing systems are evaluated.

THE PRESENT WORK INVOLVES ANALYSIS
OF WITHOUT BRACING AND WITH BRACING
X bracing, V bracing, K bracing and Diagonal
forward bracing of same plan. In this project,
modeling and analysis are carried for G+15 stories
modeling andanalysis is done using STADD PRO
software. There arefive models. Model 1 consist a
without bracing, model2 consists an X bracing,
Model 3 consists a V bracing,model 4 consists a
Diagonal forward bracing and model 5 consists a K
bracing. The dimension of all models is of bay length
6m x 8m. Each model is done by STADDPRO
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MODEL DESCRIPTION

A rectangular building considered for analysis is
symmetric in plan and elevation. The plan dimensions
of the building to be modelled are 42m x 24m

Title Specifications
Plant Size 42m x24m
Floor height 3.35m

Beam sizes ISMB600
Column sizes ISMB600
Slab thickness 150 mm

Live load 4 kN/m?2

Floor finish 1.5 kN/m.
1.Dead load as per 1S:875 (Partl)-1987
i) Self weight of slab (150 mm thick) —3.125 kN/m2
ii)  Loading due to Floor Finishes -1.50 kN/m2
2. From masonry walls — 8.1 KN/m 3.
3. Live load as per IS: 875 (Part-11)-1987
i) Live load on floor— 4.00 kN/m2
ii) Live load on roof - 1.50 KN/m2
4. Earthquake load IS: 1893-2016
i) Zone factor - 0.16
ii) Soil type - 1
iii) Importance factor -1

Fig. no. 3.1 Elevation View of K, V, diagonal and Xtype of
bracing.
IV. RESULT
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Fig no. 4.1. Figure - Graph of displacement variation
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Fig No. 4.2. Figure- Graph of displacement variation
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Fig No. 4.4.Figure -Graph of displacement variation
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Fig No. 4.5. Figure-Graph of variation tin time period
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Fig No. 4.6. Figure - Graph of base shear variation
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Fig No. 4.8. Figure - Graph of base shear variation
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Kiype Diagonal type Moment

Fig No. 4.9. Figure - Graph of base shear variation

V. RESULT AND DISCUSSION

A. Displacement

Along X and Z direction
» Maximum displacement in X type bracing, V type

bracing, K type bracing, and Diagonal type of
bracing, moment resisting frame decreased along X
direction by 4.38%, 7.12%, 3.22%, compared to
Z direction, for static analysis.

* Maximum displacement in Diagonal type of
bracing, moment resisting frame increased along X
direction by 3.99%, 14.33%, compared to Z
direction, for staticanalysis.

» Maximum displacement in X type bracing, Non
regular type bracing, K type bracing, and Diagonal
typeof bracing, moment resisting frame decreased
along X direction by 32.37%, 39.41%, 38.79%,
39.49%,43.744% compared to Z direction, for
responsespectrum analysis.

* For statics analysis along x direction maximum
displacement for in X type bracing, V bracing, K
type bracing, decreased along X direction by
4.38%, 7.12%,3.22%, and

+ Diagonal type of bracing, moment resisting frame
is increased by 3.99% ,14.33% compared to Z
direction forresponse spectrum analysis

« For statics analysis along Z direction maximum
displacement for in X type bracing, V type bracing,
K type bracing, Diagonal type of bracing, moment
resisting frame decreased along Z direction by
32.37%,39.41%, 38.73%, 43.76% compared to Z
direction for response spectrum analysis.

B. Time period
The Model with V type of bracing has lowered the
maximum amount of time period, as shown in the
graphs and tables of time period in the results section.
It is noted that in time period of Model with V type
of bracing reduced by about 9.03%, 13.74%,
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13.13%, 36.90% compared to X type bracing, K
type bracing, Diagonal type bracing and moment
resisting frame.

C. Base shear
Along X and Z direction
» Maximum base shear in X type bracing, V type
bracing, K type bracing, and Diagonal type of
bracing and moment resisting frame increased
along X direction by 24.49%, 57.44%, 24.48%,
24.48%,24.48% comparedto Z direction, for static
analysis.
» Maximum base shear in X type bracing, Non
regular type bracing, K type bracing, and Diagonal
type of bracing and moment resisting frame
increased along X direction by 14.45%, 27.28%,
24.73%, 22.92%, 25.73%compared to Z direction,
for response spectrum analysis.
« For statics analysis along X direction maximum
base shear for in X type bracing, V type bracing, and
momentresisting frame increased along X direction
by 13.55%,42.52%, 23.07%, and K type bracing
and diagonal type of bracing is decreased along
X direction by 2.34%,0.71% compared to Z
direction for response spectrum Analysis.

VI. CONCLUSION

By considering the all models with different types of
bracings and their behavior in dynamic earthquake
loading. Its concluded that with v type of bracing
gives the most suitable results. The results of this
study showthat adding braced frame to steel moment
frame buildingis important to reduce displacement
when compared to other types of bracing. In
comparison to the others, v type and cross bracing
offer the strongest resistance to lateral drift;
nevertheless, cross bracing is more expensive due to
the additional joints. Furthermore, v- bracing has been
shown to be more adaptable to apertures and service
channels. As a result, the chevronform is the best sort
of bracing. Braced steel frames experience more base
shear compared to unbraced frames. This is as result
of the increased seismic weight of the structure
contributed by the bracing members. Base shear
increases in the order: cross, diagonal, unbraced to v
frames. V type of bracing is preferable asit tends to
reduce the time period, reduce the lateral displacement
in both x and z direction by a good margin.
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