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ABSTRACT

Steel is a standout amongst the most generally utilized
material for building development on the planet. The
inborn quality, durability and high flexibility of steel are
attributes that are perfect for seismic outline. To use these
favorable circumstances for seismic applications, the
outline build must be acquainted with the significant steel
configuration arrangements and their aim given in codes.
The seismic plan of building casing introduced in this
venture depends on IS 1893-2002 and IS 800. The point of
the present work is to break down a multistory and multi
cove (G+5) minute opposing building outline for quake
strengths taking after 1S 1893 and afterward outline it
according to IS 800:2007. The casing comprises of six
stories and has three coves in level course and five
narrows in sidelong heading. The determination of
subjective segments has been finished after a standard
technique. The two strategies that have been utilized for
investigation are Equivalent static load technique and
Response Spectrum strategy. A similar investigation of the
outcomes gotten from both these strategies have been made
as far as story relocation, bury story float and base shear.
The edge has additionally been additionally checked for P-
investigation and required revision in minutes have been
finished after IBC code. Then the steel minute opposing
edge has been outlined after 1S-800:2007 in view of these
strategies for examination. During the time spent plan the
segment has experienced various emphases till every one
of the criteria said in the IS 800 have been fulfilled. The
outlined edge was again investigated and results were
analyzed as far as segments utilized. The cost proficiency
of both the techniques has been looked at. Finally, the
outline of association of an inside joint and an outside joint
of the edge have been done and the estimations have been
appeared. Additionally, the plan of the establishment
which comprises of the base plate has been finished by IS
800:2007. Relevant counts have been appeared and the
figures have been drawn.

The project utilized for investigation and configuration is
“STAAD PRO’. Both amid plan and examination adequate

manual counts have been made and analyzed.

INTRODUCTION

Seismic analysis is a subset of the structural examination
and is the calculation of the reaction of a building structure
to earthquakes. It is a part of the auxiliary scheme
procedure, earthquake design or basic assessment and
adaptation in districts where earthquakes are common.

The most critical seismic tremors are located near the
fringes of the fundamental structural plates that cover the
surface of the globe. These plates tend to move with
respect to each other but are prevented by doing so by
milling until the concerns between the plates under the
epicenter point turn out to be high to the point that a
movement suddenly happens. This is a seismic tremor. The
near stunning produces waves in the soil that proliferate on
the earth's surface, making the development in the bases of
the structures. The significance of the waves decreases
with the separation of the epicenter. In this way, there is a
district of the world with quite high seismic danger,
depending on its proximity to the limits of the main
structural plates

Apart from significant earthquakes occurring at the
boundaries of the structural plaque, others have their
birthplace inside the plaques to blame lines. Called
"intraplate" tremors, this less vitality, however, can now be
detrimental in the epicenter region.

The activity connected to a structure by a quake is a
development of terrain with even and vertical segments.
Uniform development is the most particular element of the
quake activity in light of its quality and on the basis that
structures are for the most part preferable intended to
oppose gravity on level strengths. The vertical part of the
earthquake is usually about half the flat segment, apart
from the epicenter region where it may be of a similar
application.

PROBLEM STATEMENT

The structure consisting of six floors with three bays in
horizontal direction and six bays in lateral direction is
taken and analyzed by the static equivalent method and
response spectrum analysis and designed.
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The height of the floor is 3 meters and the horizontal
separation between the bays is 8 meters and the lateral
spacing of the bays is 6 meters The seismic parameters of
the work are as follows

e Seismic zone: 3

e  Zone factor "Z": 0.16

e Construction frame system: moment-resistant
steel frame designed according to SP6

e Response reduction factor: 5

e Importance factor: 1.5

e Damping ratio: 3%

METHODOLOGY

The initial step is the preliminary design of the building
frame. The procedure involved is the selection of member
sections of the frame. Since dynamic action effects are a
function of limb stiffness, the process inevitably involves a
lot of iteration.

The example considered here involves a building in which
seismic resistance is provided by moment-resistant frames
(MRF), in both x and y directions. Moment resistant
structures (MRF) are known to be flexible structures.
Therefore, their design is often governed by the need to
meet the deformation criteria under the seismic loading
service, or the limitation of the P-A effects under the
earthquake load design. For this reason, rigid connections
are preferred. The preliminary design consists of the
following steps:

Definition of beam sections, deflection control and
resistance criteria under gravity load. Following an
iterative process, follow the steps below until all design
criteria are met. The iterative process can make use of the
lateral force method or the modal overlap method of
spectral response.

Selection of Beam
DefinitionofColumnSectionscheckingthe
"weakbeamstrongcolumncriteria". Check compression /
buckling at ground level under gravity load. Calculation of
seismic. Static analysis of a flat frame under lateralloads.
Static analysis under gravity load. Checking the stability
using the effects P-A (parameter ®) in the seismic loading
situation. Ground deflection check. For response spectrum
analysis, step 5 is replaced by response spectrum analysis
of a flat box to evaluate earthquake action effects.

Sections.

ANALYSIS PROCEDURE

LATERAL FORCEMETHOD

The seismic load of each floor is calculated on its complete
dead load and load imposed. The weight of the columns
and walls on any floor must be properly divided to the
floors above and below the floor. Buildings designed for
storage are likely to have large percentages of service load
present at the time of the earthquake. The load imposed on
the roof is not considered.

In the equivalent static method that explains the dynamics
of buildings roughly, the seismic design of the shear base
is determined by VB = Ah x W

The following assumptions are involved in the equivalent
static method procedure ¢ The fundamental mode of
construction makes the most significant contribution to the
base ear ¢ The total mass of the building is considered
against the modal mass that would be used in the dynamic
procedure. And both assumptions are valid for buildings of
low and medium height that are reregulates After
determining the shear of the base, it must be distributed
along the height of the building using the following
expression

RESPONSE SPECTRUMANALYSIS

In the field of seismic analysis this is one of the most
popular methods. The design spectrum diagram is used to
perform it. The spectrum response method uses the
idealization of a multi-story building cut by a basic
assumption. The assumption used is that the mass is
grouped in the levels of the diaphragm of the roof and in
the levels of the floor.

The diaphragms are assumed to be infinitely rigid and the
column axially inextensible but laterally flexible. The
dynamic response of the spectrum is represented as lateral
displacements of the mass grouped with the degrees of
dynamic freedom (or modes of vibration n) equal to the
number of masses.

As ground motion at the base of the multiple mass systems
is applied, the deflected form is but a combination of all
forms so that otherwise they can be obtained by
superposition of the vibrations of each mass grouped
individual. A modal analysis procedure is used to
determine the dynamic response of the multiple freedom
degree system. The modal analysis, as suggested in IS
1893, is discussed below.

Each individual mode of vibration has its unique period of
vibration (with its own form called the shape of form
formed by the place of the points of the deviated masses.)
The answer is obtained using different modal combination
methods such as the squared sum square (SRSS) method or
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the complete quadratic method (CQC) that are used when
the natural periods of the different modes are well
separated differ in one 10% of the lowest frequency and
the damping ratio does not exceed 5%. The CQC is a
method that can explain the modal coupling methods
suggested by IS 1893.

N
. = N N
. By
— < >
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{ { " {

Modal Participation factor

MPF=85.33 MPF=8.13

DESIGN

Diagram showing failed members
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BEAM AND COLUMN DESIGN

STAAD pro is used for designing all members of frame
following IS 800- 2007

IS 800:2007 CLAUSE 7.1.2

DESIGN STRENGTH

Common elements of hot-rolled and coiled steel (section:

180012B50012, member 17) used to carry the axial
compression, generally fail by flexural buckling. The
buckling force of these members is affected by residual
stresses, initial arc and accidental loading eccentricities.

RESULTS
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Bending moment diagram for load combination 1.7(EQ+DL)
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CONCLUSION

1. The drift of the inter history was discovered using lateral
force method and response spectrum method and it was
found that the relocation of the reaction range technique
was not as much as that of the parallel compelling strategy
2. The shear of the floor found by the strategy of the
reaction range is not so much as that found by the
technique of parallel drive.

3. The contrast in the later effects of the reaction range and
the horizontal drive strategy are attributed to specific
assumptions common in the lateral restriction technique.
They are: to. The essential method of the building makes

more commitment with the shear of the base. Second. The
sum to the construction mass is considered as against the
modular mass that is used as part of the dynamic strategy.
Both assumptions are legitimate for low and medium
ascent structures that are normal.

4. As seen in the previous results, the qualities acquired
when taking after a potent examination are smaller than
those of the parallel drive technique. This is so in light of
the fact that the main mode time frame by single exam is
0.62803 is more notable than the 0.33 s evaluation of the
lateral restriction strategy.

5. Research further demonstrates that the main modular
mass is 85.33% of the aggregate seismic mass. The second
modular mass is 8.13% of the aggregate seismic mass m
and the day and the age is 0.19 s.

6. In the subsequent plan investigation, burial history buoy
and base shear, both, have declined essentially inferable
from the heavier parts segments, which generates a safe
contour. For example, the areas initially used (eg: - ISMB
350) have faded and Staad Pro has updated and received a
higher section (eg: - ISWB 600 A)

7. The take-off of the steel or the cost of the steel used
(which is directly relative to the measurement of the steel
used) is lower in the horizontal drive strategy when
contrasted with the technique of the reaction interval. This
is so in the light of the fact that the reaction range strategy,

being dynamic in nature, is a more accurate technique
taking into account numerous parameters more like shape
of form, elements of mass cooperation to calculate the
seismic vibration produces. Reaction range strategy is a
more reasonable technique for research and plan of steel
building scheme and current work is found that the strategy
of the horizontal drive prompts more savvy of the steel
edge seismic plan.

8. The steel measurement required for the seismic plan
using the horizontal obligation strategy is observed to be
19.73% not so much as that used by the reaction range

9. Due to the heavier segments used as part of the overall
range pullback strategy, the story float is not as much as
the lateral obligation technique

10. It is found that the flotation affectivity coefficient of
burial history 6 does not vary much so much in the
techniques of examination

11. Estimates of the resulting base shear in the horizontal
thrust strategy are 49.33% more than
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