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Abstract

With the introduction of Limit state design
of structures, the safety and serviceability of
the structure has accrued prime importance.
The present day scenario witnesses a series
of natural calamities like earthquakes,
tsunamis, floods etc., of these the most
damaging and recurrent phenomena is the
earthquake. The Effective design and the
construction of Earthquake resistant
structure have gained greater importance all
over the world.

Earthquake load is changing into an
excellent concern in our country as a result
of not one zone may be selected as
earthquake resistant zone. One of the most
important aspects is to construct a building
structure, which can resist the seismic force
efficiently. Study is made on the different
structural arrangement to find out the most
optimized solution to produce an efficient
safe earthquake resistant building. The basic
designs for vertical and lateral loads i.e.,
wind and seismic are the same for low,
medium or high rise buildings. The vertical
loads increase in direct proportion to the
floor area and number of floors. In
distinction to the current, the result of lateral
loads on a building isn't linear and increase
quickly with increase in height. Due to these
lateral loads, moments on steel components
will be very high.

In this paper the earthquake resistance
of a G+20 multi-storey building is analyzed
using Equivalent static method with the help
of E-TABS 9.7.4 software. The method
includes seismic coefficient method as
recommended by 1S 1893 ( part 1 ):2002.

The building is analyzed in Zone Il &
Zone V with medium soils in both static &
Dynamic  Analysis. Moments, Shear,
Displacement was compared for all the
cases. A commercial package ETABS9.7.4
has been utilized for analyzing high-rise
building of 60.3m height and for zone-1l &
zone-V. The result has been compared using
tables & graph to find out the most
optimized solution. The parameters studied
were displacement, storey drift and storey
shears, time history, response spectrum
method.

Keywords: Earthquake, E-TABS 9.7.4,
displacement, story drift, storey shear, time
history.
Introduction

Natural disasters are inevitable and it
is not possible to get full control over them.
The history of human civilization reveals
that man has been combating with natural
disasters from its origin but natural disasters
like floods, cyclones, earthquakes, volcanic
eruptions have various times not only
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disturbed the normal life pattern but also
caused huge losses to life and property and
interrupted the process of development.
With the technological advancement, man
tried to combat with these natural disasters
through various ways like developing early
warning systems for disasters, adopting new
prevention measures, proper relief and

rescue measures. But unfortunately it is not

true for all natural disasters. Earthquakes are
one in all such disasters that's connected
with in progress tectonic process it suddenly
comes for seconds and causes nice loss of
life and property. So earthquake disaster
prevention and reduction strategy is a global
concern today. Hazard maps indicating
seismic zones in seismic code are revised
from time to time which leads to additional
base shear demand on existing buildings.

Building construction is that the
engineering offers with the development of
constructing to residential buildings in a
really effortless constructing will probably
be outline as an enclose area via partitions
with roof, Fabric and accordingly the basic
desires of contributors. Inside the early
earlier interval people lived in caves, over
bushes or beneath bushes, to safeguard
themselves from wild animals, rain, sun,
etc. Because the occasions handed as people
being started dwelling in huts created from
trees branches. The shelters of these
previous are developed at the moment into
wonderful residences. Rich individuals
reside in sophisticated houses.

Structures are the primary indicator
of social growth of the country. Every
human has wished to possess houses on an
average most commonly one spends his
two-third life occasions within the houses.
The protection civic feel of the
responsibility, These are the few motives
which are accountable that the man or
woman do utmost effort and pay tough-
earned saving in owning houses.

These days the condominium
building is essential work of the social

Volume 07 Issue 02
February 2020

progress of the county. Day-to-day new
techniques are being developed for the
development of residences economically,
speedily and pleasing the requirements of
the group engineers and designers do the
seam work, planning and layout etc, of the
constructions.

Trained employees are dependable
for doing the drawing works of building as
for the path of engineers and designers. The
trained worker will have to gpprehended his
job and could also be competent to comply
with the instruction of the engineer and
could also be able to attract the desired
drawing of the building, website plans and
layout plans and many others, as for the
necessities.

A constructing body consists of
variety of bays and storey. A Multi-storey,
multi-paneled body would be a tricky
statically intermediate structure. A design of
R.C building of G+20 flooring body work is
preoccupied. The constructing in arrange
(38.5%31) consists of columns designed
monolithically forming a community. The
scale of constructing is 38.5x31m. The
amounts of columns are eighty five. It is
residential advanced.

The design is created by using
ETABS software. The constructing
subjected to every the vertical hundreds
additionally as horizontal masses. The
vertical load consists of lifeless load of
structural elements equivalent to beams,
columns, slabs etc and are living loads. The
horizontal load includes the wind forces so
building is intended for lifeless load, reside
load and wind load as per IS
875(part3):1987. The constructing is meant
as two dimensional vertical body and
analyzed as per IS 456-2000. The help is
taken via program furnished in institute and
for this reason the computations of
hundreds, moments and shear forces and
received from this program.
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ET ABS Introduction

The software used for the present
study is ETABS it is a product of
Computers and Structures. It is a fully

integrated program that allows Model
creation, modification, execution of
analysis, design optimization, and results
review from within a single interface.
ETABS is a standalone finite element based
structural software for analysis and design
of civil structures. It offers a powerful user
interface with many tools to aid in quick
and accurate construction of Models, along
with sophisticated technique to do most
comp lex projects.
Building Description

The Modeling of the G+20 storey
with bare frame, bare frame with slab
element, full wall element structure, first
soft storey, two storey soft storey, three
storey’s soft storey. Plan area of building is
38.5m x 31m, the building M odels having at
3.75m distance in x-direction and 5m
distance in y- direction.

Analyzing the data
Linear dynamic analysis has been
performed as per IS 1893 (Part 1): 2002 for

each model using ETABS analysis package.
Lateral load calculation and its distribution

along the height are done. The seismic
weight is calculated using full dead load
plus 25% of live load.

Statement of the Project:

Salient Features:

The design data shall be as follows:-
Utility of Buildings : Residential Building
No of Storey : G+20

Shape of the Building Square
No. Of Staircases Four

No. Of Lifts Two
Types of Walls Brick Wall
Geometric Details

Ground Floor 3.3m
Floor-To-Floor Height 3m

M éaterial Details

V.

Vi.
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Concrete Grade
M 30(COLUM NS) M 25(BEAM S)

All Steel Grades HYSD
reinforcement of Grade Fe415

Bearing Capacity of Soil : 200 KN/m?
Type Of Construction R.C.C

FRAMED structure

Objectives of the study:

To study irregularities in structures
analyze and design of G+20 storied
structure as per code (1S1893:2002(part-
1)) provision.

Analyze the buildings in Etabs software
to carry out the storey deflection, storey
drift, storey shear force and base shear of
regular and irregular structures using
response spectrum analysis and compare
the results of different structure

Time history analysis subjected to
intermediate frequency ground motion
for the response of regular buildings and
compare with  response spectrum
analysis. To analyze the RC frame for
static analysis in relation to the storey
drift and disp lacements, base shear using
software ET ABS.

To investigate the soft storey behavior at
different levels of RC frame building for
all cases so as to arrive at suitable
practical conclusion for achieving
earthquake resistant RC frame building.
To study the comparison of axial forces,
storey drift, storey shear of RCC framed
building.

Ductility-based earthquake-resistant
design as per IS 13920.

MODELING AND METHODS OF
ANALYSIS OFSTRUCTURE

In the present study analysis of
G+20 multi-storey building in most severs
zone for wind and earth quake forces is
carried out.3D model is prepared for G+20
multi-storey building is in ETABS. Building
has a typical size of
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Basic parameters considered for the analysis
are

Buildings and this method will give good
results for this type of buildings. Dynamic

analysis Utility of building Residential
building

Number of stories G+20

Shape of building Square
Number of stair cases Four

Number of lifts Two

Type of walls Brick wall
Geometric details

Ground floor : 3.3m

floor to floor height : 3m
M aterial details

Concrete Grade :

M 30(Columns), M 25 (Beams)

All Steel Grades HYSD
reinforcement of Grade Fe415

Bearing Capacity of Soil : 200 KN/m?
Type Of Construction : R.C.C FRAMED

structure

Methods of analysis of the structure:

The seismic analysis should be
carried out for the buildings that have lack
of resistance to earthquake forces. Seismic
analysis will consider dynamic effects hence
the exact analysis sometimes become
complex. However for simple regular
structures equivalent linear static analysis is
sufficient one. This type of analysis will be
carried out for regular and low rise will be
carried out for the building as specified by
code IS 1893 (part 1):2002. Dynamic
analysis will be carried out either by
Response spectrum method or site specific
Time history method. Following methods
are adopted to carry out the analysis
procedure.

Equivalent Static Analysis:

This approach defines a series of
forces acting on building to represent the
effect of earthquake ground motion,
typically defined by a seismic design
response spectrum. It assumes that the

Volume 07 Issue 02
February 2020

low-rise and must not twist significantly
when the ground moves. The response is
read from a design response spectrum, given
the natural frequency of the building (either
calculated or defined by the building code).
The applicability of this method is extended
in many building codes by applying factors
to account for higher buildings with some
higher modes, and for low levels of
twisting. To account for effects due to
yielding of the structure, many codes apply
modification factors that reduce the design
forces (e.g., force reduction factors).

The seismic design of buildings
fallows the dynamic nature of the load. But
equivalent static analysis would become
sufficient for simpler, regular in plan
configuration and it will give more efficient
results.

This analysis will flow in a manner
with the calculation of design base shear
and its distribution to all storey by usingthe
formula given in the code.

Linear Dynamic Analysis:

Static procedures are appropriate
when higher mode effects are not
significant. This is generally true for short,
regular buildings. Therefore, for tall
buildings,  buildings  with  torsional
irregularities, or non-orthogonal systems, a
dynamic procedure is required. In the linear
dynamic procedure, the building is modeled
as a multi-degree-of-freedom (MDOF)
system with a linear elastic stiffness matrix
and an equivalent viscous damping matrix.

The seismic input is modeled using
either modal spectral analysis or time
history analysis but in both cases, the
corresponding  internal  forces  and
displacements are determined using linear
elastic analysis. The advantage of these
linear dynamic procedures with respect to
linear static procedures is that higher modes
can be considered. However, they are based
on linear elastic response and hence the

building responds in its fundamental mode. applicability decreases with increasing
For this to be true, the building must be
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nonlinear behavior, which is approximated
by global force reduction factors.

In linear dynamic analysis, the
response of the structure to ground motion
is calculated in thetime domain, and
all phase information is therefore
maintained. Only linear properties are
assumed. The analytical method can use
modal decomposition as a means of
reducing the degrees of freedom in the
analysis.

Response spectrum method:

The representation of maximum
response of idealized single degree freedom
system having certain period and damping,
during earthquake ground motions. This
analysis is carried out according to the code
IS 1893-2002 (partl). Here type of sail,
seismic zone factor should be entered from
IS 1893-2002(partl). The standard response
spectra for type of soil considered is applied
to building for the analysis in ETABS 2013
software. Following diagram shows the
standard response spectrum for medium soil
type and that can be given in the form of
time period versus spectral acceleration
coefficient (Sa/g).
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This approach permits the multiple

modes of response of a building to be taken

in to account (in the frequency domain).

This is required in many building codes for

all except very simple or very complex
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structures. The response of a structure can
be defined as a combination of many special
shapes (modes) that in a vibrating string
correspond to the “harmonic” computer
analysis can be used to determine these
modes for a structure. For each mode, a
response is read from the design spectrum,
based on the modal frequency and the
modal mass, and they are then combined to
provide an estimate of the total response of
the structure. In this we have to calculate the
magnitude of forces in all directions i.e. X,
Y & Z and then see the effects on the
building. Combination methods include the

following:

e Absolute - peak values are added
together

e Square root of the sum of the squares
(SRSYS)

o Complete quadratic combination (CQC)
- amethod that is an improvement on
SRSS for closely spaced modes.

The result of a response spectrum
analysis using the response spectrum from a
ground motion is typically different from
that which would be calculated directly
from a linear dynamic analysis using that
ground motion directly, since phase
information is lost in the process of
generating the response spectrum.

In cases where structures are either
too irregular, too tall or of significance to a
community in disaster response, the
response spectrum approach is no longer
appropriate, and more complex analysis is
often required, such asnon-linear static
analysis or dynamic analysis.

3.4 Time history analysis:

In this analysis dynamic response of
the building will be calculated at each time
intervals. This analysis can be carried out by
taking recorded ground motion data from
past earthquake database. This analysis
overcomes all disadvantages of response
spectrum analysis if there is no involvement
of nonlinear behavior. Hence this method
requires greater efforts in calculating
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response of buildings in discrete time
intervals. In this project work BHUJ
earthquake of magnitude 7.7 with ground
acceleration 0.106¢g is taken for the time
history analysis.

Pushower analysis:

This is a performance based analysis
and has aim in controlling the structural
damage. In this analysis several built in
hinge properties are included from FEM
356 for concrete members. This analysis
will be carried out by using nonlinear
software ETABS 2013. This software is
able to predict the displacement level and
corresponding base shear where first yield
of structure occurs. The main objective to
perform this analysis is to find disp lacement
vs. base shear graph.

Amongst the natural hazards,
earthquakes have the potential for causing
the greatest damages. Since earthquake
forces are random in nature &
unpredictable, the engineering tools need to
be sharpened for analyzing structures under
the action of these forces. Earthquake loads
are to be carefully modeled so as to assess
the real behavior of structure with a clear
understanding that damage is expected but it
should be regulated. In this context
pushover analysis which is an iterative
procedure is looked upon as an alternative
for the conventional analysis procedures.
Pushover analysis of multi-storey RCC
framed buildings subjected to increasing
lateral forces is carried out until the preset
performance level (target displacement) is
reached. The promise of performance-based
seismic engineering (PBSE) is to produce
structures  with  predictable  seismic
performance.

Non linear static analysis:

In general, linear procedures are
applicable when the structure is expected to
remain nearly elastic for the level of ground
motion or when the design results in nearly
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uniform distribution of nonlinear response
throughout  the  structure. As the
performance objective of the structure
implies greater inelastic demands, the
uncertainty with linear procedures increases
to a point that requires a high level of
conservatism in demand assumptions and
acceptability criteria to avoid unintended
performance. Therefore, procedures
incorporating inelastic analysis can reduce
the uncertainty and conservatism. This
approach is also known as pushover
analysis.

Non linear dynamic analysis:

Nonlinear dynamic analysis utilizes
the combination of ground motion records
with a detailed structural model, therefore is
capable of producing results with relatively
low uncertainty. In nonlinear dynamic
analyses, the detailed structural model
subjected to a ground-motion record
produces  estimates of  component
deformations for each degree of freedom in
the model and the modal responses are
combined using schemes such as the square-
root-sum-of-squares.

In non-linear dynamic analysis, the
non-linear properties of the structure are
considered as part of atime
domain analysis. This gpproach is the most
rigorous, and is required by some building
codes for buildings of unusual configuration
or of special importance.

GEO-TECHNICAL
CONSIDERATIONS
Site Selection

The seismic motion that reaches a
structure on the surface of the earth is
influenced by local soil conditions. The
subsurface soil layers underlying the
building foundation may amplify the
response of the building to earthquake
motions originating in the bedrock. For soft
soils the earthquake vibrations can be
significantly enlarged and hence the shaking
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of structures sited on soft soils can be much
greater than for structures sited on firm
soils. Hence appropriate soil investigation
should be carried out to establish the
allowable bearing capacity and nature of
soil.

Prevention of view is mainly
concerned with the stability of the ground.
The very loose sands or sensitive clays are
responsible to be destroyed by the
earthquake so much as to lose their original
structure and thereby undergo compaction.
This would result in large unequal
settlements and damage the building. If the
loose cohesion less soils are saturated with
water they are likely to lose their shear
resistance altogether during ground shaking.
This leads to liquefaction. Although such
soil can be compacted, for small building
the operation may be too costly and the sites
having these soils are better avoided. For
large building complexes, such as housing
developments, new colonies etc., this factor
should be thoroughly investigated and the
site have to be selected appropriately.
Therefore a site with sufficient bearing
capacity and free from the above defects
should be chosen and its drainage condition
improved so that no water accumulates and

saturates the ground especially close to the
footing level.

LOADS ACTING ON MULTI-STOREY
G+20 BUILDING

Loading on tall buildings is
different from low-rise buildings in many
ways such as large accumulation of gravity
loads on the floors from top to bottom,
increased significance of wind loading and
greater importance of dynamic effects.
Thus, multi-storied structures need correct
assessment of loads for safe and economical
design. Except dead loads, the assessment
of loads cannot be done accurately. Live
loads can be anticipated approximately from
a combination of experience and the
previous field observations. Wind and
earthquake loads are random in nature and it
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is difficult to predict them. They are
estimated based on a probabilistic approach.
The following discussion describes some of
the most common kinds of loads on multi-
storied structures.
4.1 Dead loads
Dead loads consist of the permanent

construction material loads comprising the
roof, floor, wall, and foundation systems,
including claddings, finishes, and fixed
equipment. The values for dead loads are
for commonly used materials and
constructions in light-frame residential
buildings. Table 4.3 provides values for
common material densities and may be
useful in calculating dead loads more
accurately. The design examples in Section
4.10 demonstrate the straight-forward
process of calculating dead loads.
Live loads

Live loads are produced by the use
and occupancy of a building. Loads include
those from human occupants, furnishings,
and non fixed equipment, storage, and
construction and maintenance activities.
Table 4.4 provides recommended design
live loads for residential buildings. As
required to adequately define the loading
condition, loads are presented in terms of
uniform area loads, concentrated loads, and
uniform line loads. The uniform and
concentrated live loads should not be
applied simultaneously in a structural
evaluation. Concentrated loads should be
applied to a small area or surface consistent
with the gpplication and should be located
or directed to give the maximum load effect
possible in end-use conditions.

Gravity loads

Dead loads due the weight of every
element within the structure as well as live
loads that are acting on the structure when
in service constitute gravity loads. The dead
loads are calculated from the member sizes
and estimated material densities. Live loads
prescribed by codes are empirical and
conservative based on experience and
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accepted practice. The equivalent minimum
loads for office and residential buildings as
per IS 875 are as specified in Table -4.1.
LOADS ACTING ON MULTI-STOREY
G+20 BUILDING

Loading on tall buildings is
different from low-rise buildings in many
ways such as large accumulation of gravity
loads on the floors from top to bottom,
increased significance of wind loading and
greater importance of dynamic effects.
Thus, multi-storied structures need correct
assessment of loads for safe and economical
design. Except dead loads, the assessment
of loads cannot be done accurately. Live
loads can be anticipated approximately from
a combination of experience and the
previous field observations. Wind and
earthquake loads are random in nature and it
is difficult to predict them. They are
estimated based on a probabilistic approach.
The following discussion describes some of
the most common kinds of loads on multi-
storied structures.

Dead loads
Dead loads consist of the permanent
construction material loads comprising the
roof, floor, wall, and foundation systems,
including claddings, finishes, and fixed
equipment. The values for dead loads are
for commonly used materials and
constructions in light-frame residential
buildings. Table 4.3 provides values for
common material densities and may be
useful in calculating dead loads more

accurately.

Live loads
Live loads are produced by the use
and occupancy of a building. Loads include
those from human occupants, furnishings,
and non fixed equipment, storage, and
construction and maintenance activities.
Table 4.4 provides recommended design
live loads for residential buildings. As
required to adequately define the loading
condition, loads are presented in terms of
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uniform area loads, concentrated loads, and
uniform line loads. The uniform and
concentrated live loads should not be
applied simultaneously in a structural
evaluation. Concentrated loads should be
applied to a small area or surface consistent
with the gpplication and should be located
or directed to give the maximum load effect
possible in end-use conditions.
Gravity loads

Dead loads due the weight of every
element within the structure as well as live
loads that are acting on the structure when
in service constitute gravity loads. The dead
loads are calculated from the member sizes
and estimated material densities. Live loads
prescribed by codes are empirical and
conservative based on experience and
accepted practice. The equivalent minimum
loads for office and residential buildings as
per IS 875 are as specified in Table -4.1.

Table 1: live load magnitudes (IS: 875-
1987-part
1)
Uniformly
Occupancy : w Concentrated
Classification Dmrléh\?.md oad Load im KN
Office Buildings
Offices and Staff Rooms 25 27
Class Rooms 3 2.7
Corridors Staff Rooms A 45
and Reading Rooms -
Residential Buildings
Apartments 2 18
Residence 4 27
Corridors 3 45

A floor should be designed for the most
adverse effect of uniformly distributed load
and concentrated load over 0.3 m by 0.3 m
as specified in Table- 4.1, but they should
not be considered to act simultaneously. All
other structural elements such as beams and
columns are designed for the corresponding
uniformly distributed loads on floors.

Reduction in imposed (live) load may
be made in designing columns, load bearing
walls etc., if there is no specific load like
plant or machinery on the floor. This is
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allowed to account for reduced probability
of full loading being applied over larger
areas. The supporting members of the roof
of the multi-storied building is designed for
100% of uniformly distributed load; further
reductions of 10% for each successive floor

down to a minimum of 50% of uniformly
distributed load is done.

The live load at a floor level can be
reduced in the design of beams girders or
trusses by 5% for each 50m? area supported,
subject to a maximum reduction of 25%. In
cases where the reduced load of a lower
floor is less than the reduced load of an
upper floor, then the reduced load of the
upper floor should be adopted in the lower
floor also.

Wind loads

Wind load is primarily horizontal
load caused by the movement of air relative
to earth. Wind load is required to be
considered in structural design especially
when the heath of the building exceeds two
times the dimensions transverse to the
exposed wind surface.

For low rise building say up to four to
five stories, the wind load is not critical
because the moment of resistance provided
by the continuity of floor system to column

connection and walls provided between
columns are sufficient to accommodate the

effect of these forces. Further in limit state
method the factor for design load is reduced
to 1.2 (DL+LL+WL) when wind is
considered as against the factor of
1.5(DL+LL) when wind is not considered.

The horizontal force exerted by the
components of winds is to be kept in mind
while designing is the building. The
calculation of wind loads depends on the
two factors, namely velocity of wind and
size of the building. Complete details of
calculating wind load on structures are
given below (by the 1S-875 (Part 3) -
1987).Using color code, basic wind pressure
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¥y, is shown in a map of India. Designer can
pick up the value of ¥, depending upon the
locality of the building.
To get the design wind velocity V, the
following expression shall be used:
V, — kb bV
Where,

k; = Risk coefficient

k. = Coefficient based on terrain, height
and structure size.

= = Topography factor
The design wind pressure is given by
p, = 0.6VE
Where,
p, is in N/m” at height Z and
WV, is in m/sec.
Up to a height of 30 m, the wind pressure is
considered to act uniformly. Above 30 m
height, the wind pressure increases. For
detailed information on evaluating wind
load, the reader is referred to IS: 875-1987
(Part-I11)
NOTE:
Design wind speed up to 10m height from
mean G.L shall be considered constant.
K, = Category 3
For k; = basic wind speed =44 m/sec

Earthquake load

Seismic motion consists of horizontal
and vertical ground motions, with the
vertical motion usually having a much
smaller magnitude. Further, factor of safety
provided against gravity loads usually can
accommodate additional forces due to
vertical acceleration due to earthquakes. So,
the horizontal motion of the ground causes
the most significant effect on the structure
by shaking the foundation back and forth.
The mass of building resists this motion by
setting up inertia forces throughout the
structure. The magnitude of the horizontal
shear force F depends on the mass of the
building M, the acceleration of the ground a,
and the nature of the structure. If a building
and the foundation were rigid, it would have
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the same acceleration as the ground as given
by Newton’s second law of motion, i.e. F =

Ma. However, in practice all buildings are
flexible to some degree.

For a structure that deforms slightly,
thereby absorbing some energy, the force
will be less than the product of mass and
acceleration. But, a very flexible structure
will be subject to a much larger force under
repetitive ground motion. This shows the
magnitude of the lateral force on a building
is not only dependent on acceleration of the
ground but it will also depend on the type of
the structure. As an inertia problem, the
dynamic response of the building plays a
large part in influencing and in estimating
the effective loading on the structure. The
earthquake load is estimated by Seismic co-
efficient method or Response spectrum
method. The later takes account of dynamic
characteristics of structure along with
ground motion.

STEPS FOR ANALYSIS
Design seismic base shear: The design
seismic base shear or total design lateral
force (V) along any principal direction
shall be determined by the following
expression: Vg = Ay X W Where, A, =
Design horizontal acceleration spectrum
value using the fundamental natural period
“T’ in the considered direction of vibration
W = seismic weight of the building.
The A, shall be determined by the
following expression:

A= ZIS,/2Rg
The value of Ah shall not be taken less than
Z/2 whatever be the value of I/R.
Where,
Z = Zone factor is determined from the
following table
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Setsmic Zone Il I I\ v
Seimic Intensity | Low | Modenate Severe | Very Severe
Z 010 0.16 14 036

Table 2: Zone factor for different Seismic
Zones

| = represents the importance factor and it
depends upon the functional use of the
structures. It is characterized by hazardous
consequences of its failure, post earthquake
functional needs, historical value or
economic importance. 1.5 is considered for
the important structures like hospitals,
schools, monumental buildings etc. and the
rest of the buildings it is taken as 1.

R = It is Response reduction factor which
depends on the perceived seismic damage
performance of the structure, characterized
by ductile or brittle deformations of the
structure. This ration should not be greater
than one. The values for R are given in
Table 7 of IS: 1893. The value for R varies
between 3 and 5 with respect to ductile
reinforcement detailing.

Sa/g = Average response acceleration
coefficient as per clause 6.4.5 of IS
1893:2002 as given by below figure and it is
based on the damping and the natural
periods of the structures.

NOTE: The value of Ah will not be taken
less than Y2 where ever the value of I/R

Analyzing the data

Linear dynamic analysis has been
performed as per IS 1893 (Part 1): 2002 for
each model using ET ABS analysis package.
Lateral load calculation and its distribution
along the height are done. The seismic
weight is calculated using full dead load
plus 25% of live load.

Table 3: Following data is used in the
analysis of the RC frame building
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M odels
Tvpe of frame Ordinary moment resisting RC frame
OMRF) fixed at the base
Seismic zones ILv
Number of storey G+20 storey
Floor height 3m
Depth of Slab 150 mm
Size of beam (300x 500) mm
Size of column (230 x 500) mm
Spacing between frames in x-direction 3.75m
Spacing between frames in y-direction m
Density of concrete 23kN/m3
Type of sail Medium soil
Seismic zone Asper I8 (1893-2002)
Seismic zone factor, Z Forzone I 0.10/ For zone V: 0.36
PLAN AND ELEVATION OF G+20
BUILD ING —
PLAN OF G+20 BUILDING IN ETABS eov 8 e s

Fig 5: Plan View of Elevation
PLAN OF G+20 BUILDING:

The above figure represents the plan
and elevation and 3d view of G+20 building
in ETABS software in both zone Il and zone
V The plan certainly shows that it's a
combination of 4 residences We can realize
there's a blend between each and each
residences

In every slab the whole flooring
includes a 3 mattress area apartment that
occupies entire floor of a slab. It represents
a wealthy locality with massive areas for
each residence. It's a g@g+20 projected
building, as a consequence for 4 slabs we
have now received 4*20=80 residences. The
organize indicates the small print of
dimensions of each and every space and
_ hence the type of area and orientation of the

i "X i i quite a lot of areas like bed room, toilet,
Fig 2: Elevation of G+20 Residental kitchen, corridor and so forth. All of the 4

_ _ Building flats have an identical area association.The
Fig3: 3D view Deformed Dead
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complete prepare area is regarding 1193
sg.mts.
ELEVATION OF G+20 BUILD ING:

The fig 2 represents the projected
elevation of constructing. It suggests the
elevation of a @g+20 constructing
representing the front read which presents
the summary of a building slab. The
determine represents  the location
photograph of our structure that's taken on
the place .The constructing is surely beneath
constructions and every person the analysis
and design work is accomplished earlier
than the opening of the undertaking. Each
and every floor contains top 3m that is taken
as per GHMC rules for residential
structures.

The building isn't designed for
increasing the quantity of floors in future.
So the variety of flooring is mounted for
future conjointly for this constructing due to
the fact of inaccessibility of the permissions
of quite a lot of authorities.

Additionally distinctive substances
like ash and self compacted concrete have
been conjointly utilized in an effort to
decrease the dead load and increase lifetime
of the structure and conjointly fortify
economy. Nonetheless these materials
weren't idea of whereas planning in staad to
cut down the complexness and crucial
corrections are created for considering the
fact that the financial system and defense of
the constitution due to the fact it would be a
really enormous constructing with thirty
residences. This is on the subject of
thearrange and small print of the area and
subsequent part deals with the seem a part
of the building under varied masses that the
building is intended.

DESIGN STEPS IN ETABS
Define section columns and beams using
Define > Frame section

Volume 07 Issue 02
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Define

I i pepets., —— e

Type: i propesty o fnd

o
© WallsbiDeckSectos...
o5 Lk ropetis.,

Frame Nonlinear Hinge Propertie...

Define wall'slab/deck

Dofre

12 Mg e

EI Efm &tm WL "'l

M. mr

o8 okt I
Fane e g et =

Tracknets
Memtears ja1s Mawmbians [RF-

Bendng [as | Bandng o=

Type

Shel & Memizane " Plaie & Shell © Membrane  Flae
™ Thick Fiste

Load Dibution

I Use Special Oreway Losd Disttadien

Liosd Dimtribstion
I Une Spacist Oy Losd Dstrbuton

SotModies | Dugla Coi [Tl

el Cance |

5 ol Modliars . |

Display Coks [
oF Cancel_|

Define various loads (Dead load, live load, wind load, Earthquake load)

Define > Static Load Cases

Define Static Load Case Names

Loads Cick T

SfWah Ao i

Load Tipe Mgl Lalrd Load I sl icaidmiint ]

e foe0 ot = -]
[T |LiE [0 |

W (SUPERDEED |0

|FF {SUPERDEAD |0 -
B | DUKE {0 151833 2002 Delste Load

By | (UaKE (0 S1E0 00
0K

WDy [WND [0 5875 1987
Cancel

|WIHDY ['WIND (0 15875 1587

Assign support condition Drop-down box in
the lower right-hand corner of the ETABS
window, Select only bottom single storey
level to assign fixed support using assign >
Joint/Point>Restrain (Support) command
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Support Reactiens
e — S
Mslﬂﬂ [ Staey Point | Load FI id 71 Wl w MZ
St Stonet D ee v | w0 | we | e | sow | ww | ww | om
ﬁ | B [T oA | e | M | B2 | e | am|
Dmsm v I BASE | &7 %0 418 N | sm 3w 40¢
| BASE 1 | EN 951 LA BB | 36 | AN A%
| BASE (- A SR | A% | mar | e A48T
| BASE P (T8 o [ [ [
] 1) W 0 ] 00
e R TR R
& N i e s ook s w0
. | e e
S | i e e e o | we [an s
T it e —
ol ol L R
,MM” 7 Il 2 ¥ R atod 7 BT e I R e L e )
i Adden Fort Mass., T ]
o Gp .. iy — .
i [ﬂ”-" Seismic force calculation as per |IS:
koot 2 1893(Part 1) - 2002.
. o] o Static Method
Defing static load from Define > Static load command
. ) Define
Fun analysis from Analysis > Run Analysis command
I Moo Progetes..
i % Frae S,
S G Wil ek seis..
bl N ket
Fowie 5] iy
— _ ' = Diptreges.
v Cakulate Diaphragm Centers of Rigidty
= Sutin ..
.,_
[P Respons Spectm Pl
In ETABS, dead load and other loads are R it |

shown from table as shown in figure.

Desglay

171 Show Undefoemed Shape:
Showw |cacks "

7 wow Deformed Shape..,
B how Mode Shape. .
1=} Show Member ForcesiStress Diagram | #

¥ Shom EnerqyiVirtusl Work Disgram,..,

]

&
Shows Story Resporse Plots....
Show Tables... |

= [ MODEL DEFINITION [0 of 63 tables selected]

4 [ Buildig Dot

+ T Property Definitions

+ [ Load Definitions:

# [ Point Axsignements

# [ Frame Assignmenis

# [ Area Assignasents

% [0 Input Design Dala

4 [ Design Dverwile:

# O Options/Prefesences Data
4 O Miscolaneous Data

= @ ANALYSIS RESULTS (1 of 26 tables selected]

+ [ Dusplacements

= B Reactions
I8 oo Foscen]
= [0 Modal Inlimation
# [ Buiding Modes
s [ Bubding Moddl Intormation
= [0 Building Dutput
# [ Buiding Qutput
4+ [ Frame Oulput
# 0 Avea Dutput
# [ Objects and Elements

s |

Press modify lateral load to shown below
figure and assign various value as per
1S1893-2002(part-1).
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151893:2002 Seismic Loading

~ Direction and Eccentricity - 1 Seiwmic Coefficients -
& % Di £ Dir Seismic Zone Factor, 2
A Dir + Eccen'y Y Dir +Eccen = & Fortodd 016 I
" ¥ Dir-Eccen'y " Dir-Eccenx
" User Defined
Soil Type I b
R Importance Factar, | 1.
1~ Time: Period 1
i Approwimate m)
i+ Piogram Calc
" User Defined -
 Story Range - 1l
Top Stony STORYS =
Bottom Story BASE -
r Factors Cancel
Response Reduction Factar, A |5

Dynamic Analysis Method

The design response spectra of IS 1893-
2002 given as input in the Define menu >
Response Spectrum Functions. Response
spectra load cases are define in Response
Spectrum cases

Define

Define: Respense Specirum Farctions
2 Material Properties
Sy Erame Sections...
5= walfsishiTick Gactions. ..
#L Lik Properties. .,
Frame Nonknear Linge Properties. .

Bezporcs Spect Choces Fuchon Type &

Disphwacgim....

Section Cuts

P copers Semckrimn Fanchions .|
el Tne History Funchions. .

T Statc Load Cases. ..

Il Besponss Spectium Cases

Static Morknear [Eushowes Casms....
Add Sagunrdial Comtruckion Case

B Load Comtsnations. .
Acdd Def o Design Sombes..

Sl Seise Losd Efects —
7 Mass Source

Site Specific Response Spectrum

Site specific response spectrum is define
from Define > Response Spectrum
Function >Spectrum from File.

Volume 07 Issue 02
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Response Spectrum 151893:2002 Function Definftinn

Furiciion Damping Falia

Function Hams [FUNCS ([

Paismeters Drelieve Funciion
Seimic Zone Factor, Z [0 Period Accakraton

Sol Type [ =

i

perpe gy
e
i
|
|
|
|

Bocpoop oo

BEe b

R
FL

Convert ta User Defined

Furcton Graph

The damping value is specified which is
used to generate the response spectrum
curve. 5% damping factor and 9.81 (g) scale
factor is assigned as shown in above Figure.
Site Specific Time History

Site specific time history is define from

Define > Time History Function
Site specific time history is define from Define > Time History Function

Dafre

i Mstesil Propesties. . Gefine Time Hestory Functions

Y rone Sectors.. Furctiors oo Funcion Typs ik

%*WWW % N | | e o

Py gt Chek 1
Frame Nonlnear Hinge Properties. . Ao Furci |
Degbrogpc. hodifyShom Funciion..._|

Dheleste Function |

Saction Cits...

?-\ Rasporse Spactrum Funchions. .. Ll _r‘."’_"_J

e st s

B et Load Cases..

s Biesponse Spectium Casts. ..

W Time History Cases..
Static Nonknear [Pushover Cases...
fui Sequential Construction Case
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Define

Drefine Time History Funciions

Funclions Chooss Funchion Type boSdd
FT ] — [Gine Furnction -]
Chck o:
_Add Mew Function... |

Modiy/Show Function. .|

Dslate Funaction |

oE | Cancel |
Time History Function Defanition
Function Name [FUNCY
Function Filk- ki ale-
Fie Name Browse... (" Tirne ard Funclion Vahies e
|ttuwan flaz [vEE T computass and * Vales 3 Equd Intervals of |
Istnchures’etzbs Stine histow funch
) ) f— Fomat Type
Header Lines Io Skp i @ FeeFoma
Prefie Chatacters pes Line o Skip |0 (" Foeed Fomat

—

Chataclers pas Hem

Nuriber of it pes Line f

CorvettoLserDelred | ViewFie

Function Girzph

Dishay Gragh
K Cancel

Run the analysis and various curves is
shown from Display > Show Storey
Response Plot

Display

7] Shows Undeformed Shape
Showt owds )

7 Show Deformed Shaps... . ebaley
7 Show Mode hape...
{51 Show Member Foeces Sress liagam | #

&F show Epergyietual Wk Digran. .

e G [l

FedLiad i D
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Design under Gravity and Seismic Load
Design is carried out using different
combination. ETABS have facility to

generate combination as per 1S 456-2000.

pDefine

Define Load Combinstions

Cick b
Frama Norlraar Hngs Propertiss.
[r— AddHew Corba
Section Cube.. Nm.'gm Em
#-. Rgsponss Spectrum Funchons
B e vty Fnetions. T
B Statec Load Cases,
iy {uocoNts
juoComT? ¥
{uocows Lo ]
uDcoma  ~
et |

Select assigning combmnation for Design from Design

Select assigning combination for Design
from Design

> Concrete Frame Design > Select Design
Combination

e =i
I Zesl Frame Design L Sedect Design Combo. ..
o T — T T
F Composks Beam Design b
ZE Reel Joist Design b
c Shear ‘Wl Design (3
e i Dusplay Design [nfo...
Verify Analysis ws Design Section...

Reset All Concrete Overwarites. ..

Design Load Combinations Selection

~ Chooge Combog-
Dregign Comboz

UDCOM -
UDCOM10
UDCOM11
JDCOM12
JDCOMT3
JDCOM14
UJDCOM1G
UDCOMTE
UDCOMT7
UDCOM18 i

List of Combos

COMBT

lain, |

Lok ]

Cancel ]

Run the Pushover analysis from Analysis >
Run Static Nonlinear Analysis command.
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Concrete Beam Design Information {Indsan 15 455-2000)
SO Sl e

Sty [5T0RT3 Seclion Name
Set Anabysis Opltions... Beam B

: cos0 STRTION 8 BoTTOM
» Run Analysis F5S 1 16¢ sTEEL STEEL
= 0.176 0.672
Bi» Run Construction Sequence fnahysis s b
0.672 0.672
- 0.672 0.176
0.672 0,295
.95 0,353

Overveles | Summay | Flex Dielsis | [ SheasDetsis| _ Envelope

ok | Cancel

Display > Show Static Pushover Curve
Command

(=

PUSHOVER CURNE - CAGE PUSHI
Inéian 1 455-2008 EAK SECTION JECTEN Twe: Ductile Frae Units: Ib-in {Summary)

lizltn =
e Bt - R el NS LGS 7
Sl Hordnes: Lave | FUSHi = feert B FHE OB FES i
Pt Toge Setim [0 @ BEAN e=0.580 fct=1. bk dch=1.968 I
e (obe D :UCH  EMILE RHEM LUK FxeliE
H = = Station Loc @ 458 Febr00E5  Fys=EHO0.85
% Cok L =
z Eamel{uerete): 1,580
i 4 Eama(iieel] @ 1058
@ ,_
¥ o I Factared Farces and Hanents
e el Fatiwed  Factored  Factored  Fartied
—_— | fied Tu el fu
125 050 075 100 12 150 175 200 226 280 SHEME WL NED LW
CusrLocaion {176, 000} I S e Donerr ot
Pafomsnos Pt [/0)] — - s % i T beciqn Hanents, el

Fatieed ~ Tarsion  Posifime  Mogatiee

e ke [ [ Honext B hent st
Pfomance Prt (Tl faf] HELHE MR BBR-PBATS
AiciSorsal otes For Pirked Quipud rfsend + Addéral Darpng L . L
Al Bk s Loaqitedingl BeinForcenent foe Fonent and Torsion (Mud, Ta)
[ 04 FB CE T fequired  shanent  Hoest  linimn
Babar Belar Rebar Rebar
Oivere fois Labek Flange.. | Fioset Defant Cobors | Top [+ s} 7% (R[] 176 .47t
iy Dre Bt (2 @) LB BME LI A
Shear BeinFoecenest far Shear and Torsion (W, Tu)
. - Reliar Sear Thear Shear Shear
Design > Concrete Frame Design > Wik kK
H H H LEZ UGN RLIM 12eRAE  IVE.BN
Display Design Information

Torsion Qeinfoecencat far Tarsion ané Shear (Tu, Wt}
Reber  Tarsim  Shear bare lire
kaitfs Tu ly W il
BHY MST GEEIM 1hTe BTk

Display Design Results

% Design Output JHehaI Percentage _ﬂ
Longitudingl Reinforcing

Pehar Percentage

Shear Reinforcing

Column P-+4-M Interaction R atios
Beam/Column Capacity R atios

0k | Coluran/Beam Capacity Ratios

" Design Input

General Reinforcement Details

Select any beam member and left click to
shown below figure
REINFORCEMENT DETAILS
ZONE 1l
Beam Reinforcement Details:
Storey 3:
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: Ik e o]
ik Ml j Indian 15 N56-2090 BERM SECTION DESIEN Type: Duckile Frame laits: Kip-in (Shear details) |
Inian 15 4562690 BERH SECTION DESTRN Type: Ductile Frase Inits: e {Flesural Betalls] T el U LA
AN st 1B R U L Y
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Statim Loc : 146 FyeHoAR 08 FyceLTCBAA. |
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EamaCincrete): 158 I | B B lesipn  Design  desip
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ima(ite] - 1.4 IS Y TR T

besinn Farces

UITREL ECKREEENT FR HOEH 0TI, (W, T) g Rl i A
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Bohr by Betw Bl B iy e ()
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Factared Farces aad Heseats Capacity Hanent (Right)
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For Storey 8:
Indian I3 456-2000 BEAH SECTION DESIGN Type: Ductile Frane Units: Kip-in (Summary)
Level : STORYE L=196.850
Element  : B8 | B=11.811 B=19..685 bF=19.585
Section I : BEAH ds=0.808 dct=1.969 dcb=1.969
Combo 1D : UDCOH? E=3600.000  Fo=3.6%6 Lt.lt. Fac.=1.008
Station Loc : 4.528 Fy=60.191 Fys=60.11

Gamma{Concrete): 1.586
Gamma(Steel) - 1.158

Factored Forces and Homents
Factored  Factored  Factored  Factored
Hud Tu u2 Pu
-418.13¢8 68.541 15. 887 i.088

Design Homents, Hul
Factored  Torsion  Positive  Megative
Homent fit Homent Homent
-818.13¢8 56.980 B.BEe  -875.117

Longitudinal Reinforcement for Honent and Torsion (Hu3, Tu)
Required  +Homent  -Homent  Hininum
Rebar Rebar Rebar Rebar
Top  (+2 ids) 2872 0.8 2.872 8.672
Bottom (-2 Auis) 1.0836 B8 .88 1.836

Shear Reinforcement For Shear and Torsion (Vu2, Tu)
Rebar Shear Shear Shear Shear
fsufs e lic s Up
a.822 15. 887 18.452 11.248 0,483

Torsion Reinforcenent for Torsion and Shear (Tu, Uu2)
Rebar  Torsion Shear Core Core
mwtfs || T Uy b i
8.8 6541 15. 887 16.748 B.87Y
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For Storey GF:

B Coviete Do lormaston e EA%-200 ER

Erdian [5 A54-2046 CILURH SECTION DESICH Type: fuctile Frase lnits: KH-n {Susnary)

For Storey 18:

Concrete Beam Design Information (Indian 15 436-2000)

Level i L3500
et B-0.500 b0 ]
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Indian [5 Wi-7800 BEAN SECTION DESIGH Type: Ductile Frame Wnits: 1S | Semsary)

Level : STHRYEE [EX ]
Eleseat Bl =13 050
Section 10 : EIRESHE ds=h. WA k=0, 80 e ]
Comdo 10 : 0L E-2NB2T1E. 80 Fo-25000.900 LG, Fac.-1. 000
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Ganma{ Cancrete) : 1,500
Ganma(Steal) : 1,958
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%38 b Bi.251 11478
Design Mosents, Wik
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Fosent: n Ianent Hamat
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For Storey 20:

Indian 15 W56-2008 BEAM SECTION DESIGH

Lewel = STORYZH
Element : B123
Section 10 BEAH

Combn 10 |
Station Log

L=194.858
D=1 811

187, WU Fys-68.191
GamnafConcrete): 1.508
GammaqSteel) = 1.158
Factored Farces and Homents
Fautored Factored Factored Factored
Hua Tu [T Fu
“198.72% o321 5.339 LR
Design Moments, Hud
Factored Torsion  Fositive  Megative
Mament He Homent Mot
138,725 [ -1 H [T S N
Longitudinal Reinforcement for Moment and forsiom (Wu2, fu)
Required +Hament —Homent M dman
Hebar Hebar Rebar Hebar
Top (7 Axis) 0673 o.o0a 0277 n.&7e
Bokton (-2 Axis) 168 . ooa LR LR L1
Shear Reinforcement for Shear and Torsiom (VuZ, Tuh
ar Shear Shear Shear
ASW/S e L L up
b0z w921 11530 11200 3587
Torsion Reinforcement For Torsion and Shear (Tu, Uu?)
Torsion Shear Care Eore
Rty s Tu vy b1 a1
.00 (R3] 5350 16748 BTN

ZONE I

Column Reinforcement Details:

Type: Ductile Frame Units: Kip-im (Sunmary}
Be19_ 685 BE=19_ 685
dch=1.96%

Lt.WE. Fac.=1_880

For Storey 12:

B Covrte Desgn el ematon Indan B4S-2006

Indian 15 AS6-2008 COLUMH SECTIGN DESIGH Type: Buctile Frame Wnits: BH-m  (Summary) sk m
Leusl 1 STORFF [N T 1
Elvment | : 1 B-0.580 a7 dced.peh |
Sectim (b : Czremsan ErZiZii00.00  Foe2bDI0 0B LEUE. Fac.w1 0B
2 HDLOM2Y FyIE0. 000 Fys-a15000. B0
Statie Loc ¢ 0,080 RLLF=1. 408
GannaiCoacrete): 1,500
GamnaiSterl]  : 4.150
AEIAL FOACE & BIRXIAL WIMENE CHECK FOR Pa, He2, M3
Eapacdty Desige Besign besign  Factored = Factered
Ratin P 2 Lo el L]
(R R 1.9 x.163 -1.693 2.8m
MELEL FDALE & HIEXIAL WOMEHE FACTORS
L Initial Aeditional Hinises
Factar Length Manent Moneat Honent
Hajor Bendisg(Ms) B.7a7 7.Tm RETY a.783
Hirar Bendisgikz) na 2.1 -B.a5! 5254
SHERR DESIGH FOR W, W
Rebar ear Shear ihear Thaar
acefs L 3 L1
Wajar Sear(UF} 5 SAPE-BN 5,217 B 8,840 .25
Hisar Sear(U3} 2 .545E-Bk e 2972 . ".HE
JUIHT SHERR DESIER (IWFARMATIE OMLY)
Juint Shear e Shear hear Juint
Hatls ap dufot [13 bed
Wajar Shear (U7} [ [ i Hii Wil
Winar Sear (U3} Wk Hin L L) L]
41,1} BEAW/CILMM CAFACETY BATLES [INFORMATINE DMLY)
Major Mensi
Batis Fatin
W (1]
I Cancrets Denign Infomasicn Incinn 436200
Ingian 15 abe-2880 COLUM SECTION DESIEM fype: fectile Frame Umits: Ki-n  (Summary) .
Uty e =
Lewel L=a, 008 1
Element e =200 de=i. bab .
Section 10 E-RGERTRE.M0  FooRSOMLOBE  Lt.t. Fac.-1.008 |
Como 18 Fy=R1SBR0. BBR  FyseiiSaan_ben 1|
station Lo ; 2,700 ALLF=1.%88
‘
Ganma{Concrete): 1.580
Gama{Steel)  : 1150
AXIAL POACE & BIRKIAL MOMEHT CHECY FOR Pu, Me2, Hel
tapacily Design Besign Design  Factered  Faclored
Hati Py it el LT uz
LAl -1 0395 A2 LEL .95
AEIAL FOACE & BIRKIAL MOMEHT FACTEAS
k L Initial Reditisaal Hininun
Factor Length Honent nt Hapent
Major Bengingqia) e 2.7 1,757 a.0m 0.35%
Miner BengingdH2) 0,855 2.7m 8192 . 0395
SHEAR DESICH FUR Va2 Uud
Hebar Shear shear shear shear
Bsuss " us up
Major Shear(U2) 5500 Th.67H 1,580 36464 76678
Minor Shesr(U2) PRl N LLR L1 =
JUINT SEEAR DESIEH [INFERIMTIVE DHLY )
Joint Shear Shear Shear Saear Juint
Eatio UTip UiiTat [ Airea
Major Shear(Uz2) 0573 [R7] 320.0401 575, bk [}
Hinor Shear([U3) 130 H.8ON 154527 1700880 .30

(1.1 BESH/CHLURH CAPACITY RATIOS {IRFBARATINE GHLY}
Hajor Hinir

katin
1420

Hatie
n.am
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Indian 15 456-2808 BEAM SECTION DESIGH Type: Ductile Frame Units: Kip-in ({Summary)

ZONE V Level + STORYS L=147.638
. _ Elenent  : B2 B=11.811 B=19.605 bF=19.495
Beam Reinforcement Details: Section 10 : BERH ds=0.900 dct=1.969  dob=1.969
. tondo 1D : UDCON E-3600.000  Fc=3.626 Lt.ut. Fac.=1.008
For S tO rey 1 Station Loc : 4.528 Fy=68.19 fys=68.1H

Indian 1S 456-2080 BEAM SECTION DESIGN Type: Ductile Frame Units: Kip-in (Summary)
Gamma(Concrete): 1.508

Gamma(Steel) @ 1.158

Level + STORM L=194.850
Elenent HLL b=11.811 B=19.685 bF=19.68%
Section 1D : BEAN ds=0. 808 det=1.969 dch=1.969
Factored Forces and Homents
Gﬂl]q 10 : UDCON2Y E=36 8. BA8 fe=3.626 Lt.Wt. Fac.=1.B68 Factvek | Factared: | Factered | Fabbovad
Station Loc : 181.182 Fy=60.1H fys=68.1911 3 Tu [T P

-1169.703 108.889 22.628 i.800
Gamma(Concrete): 1.508

Gamma(iteel) : 1.158 Design Homents, Hug
Factored  Torsion  Positive  HMegative
Homent i Homent Homent
Factored Forces and Homents -1169.783 162,484 B.Beg  -1272.188
Factored  Factored  Factored  Factored
Hud Tu u2 Pu Longitudinal Reinforcement for Homent and Torsiom (Wu3, Tu)
-188.735% 8.693 5.008 .08 Required +Homent  -Homent  Hininum
Rebar Rebar Rebar Rebar
Design Homents, Hu3 Top  (#2 fxis) 3.091 5.008 3,81 8.773
Factored Torsion  Positive  Megative Bottom (-2 fxis) 1.545 . 688 B.79% 1.545
Honent it Honent Honent i _
TN 1181 0000 -116.918 Shear Reinforcement for Shear and Torsion (Uu2, Tu)
Rebar Shear Shear Shear Shear
fsu/s e e Us Up

Longitudinal Reinforcement for Moment and Torsion (Mu3, Tu)
Required  +Honent  -Homnent  IHinimm
Repar Rehiar ! Rekar Torsion Reinforcement for Torsion and Shear {Tu, Uu2)

Top  (+2fids) 8672 008 0.232  D.6R2 P T Toried T IS o e
Botton (-2 Axis) 8768 0.800 .08 0.168 el Tu W bt P

8.833 168.889 22.624 16.748 B.874

8.822 22.628 .22 11.250 25,458

Shear Reinforcement for Shear and Torsion (Vu2, Tu)
Rebar Shear Shear Shear Shear
fsw/s e lc s Up
BE2 5800 115 1120 3.0 For Storey 20:

Indian I5 556-2000 BEAN SECTION DESIGN Type: Ductile Frame Units: Kip-in (Summary)

Torsion Reinforcenent for Torsion and Shear (Tu, Vu2) e ki He
ove. H = o

Rebary | “Torsion Shear Core Care Elenent 1424 D-11.811 B-19.685 bF-19.605

Asutfs Tu [ b1 d Section 1D : BEAHM ds=0. 080 dot=1.969 dch=1.949

0.8680 8603 5000 16.748 8.874 Conbo 1D | : UDCOWZ E=3600. 000 Fo=3.626 Lt.WE. Fac.=1.000
Station Loc : 192,923 Fy=60.191 Fys-60.191

Gamma(Concrete): 1.500
Gamma(Steel) @ 1.150

For Storey 9:

Factored Forces and Manents
Factored Factored Factored Factored

w3 T wuz Pu
~278. 057 226,603 9.402 0. 008
Design Moments, Mu3
Factored Torsion Positive Negative
Homent: HE Hanent Homent
-278. 057 3.27h 0. 006 -h91.331
Longitudinal Reinforcenent for Homent and Torsion (Huld, Tu)
Required +Hanent -Homent i ndmun
Rebar Rebar Hebar Rebar
Top {+2 hxis) 1,069 . hii 1.049 0672
Botton (-2 Axis) 8.525 0. 008 0.BeR 8.525
Shear Reinforcement For Shear and Torsion (UuZ, Tu)
Rebar Shear Shear Shear Shear
Nsw/s e [l Us up
0wy 9,502 1h. 144 13.676 5.702
Torsion Reinforcement for Torsion and Shear (Tu, Uu2)
Rehar Torsion Shear Lore Core
Rsutis Tu Ui b1 (i}
0.7 226.683 9.402 6. 748 B.BTY
Zone V
Column Reinforcement Details:
For Storey GF
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Cancrete Column Design Informatan (Indian 15 456-2000) B Concete Desgn amative ndan 56208 =
= Fie

Indian [5 W54-2000 COLURH SECTIOH DESIGH Type: Ductile Frame Units: KH-m (Flexwral Details)
Stow FF Sectknlane  E0E0 e T

Lpwel L GF L1538
Cobamri Ei Element: B B=i. a6 D=R.230 do=i,
Section 10 @ CEIGEAN E<ZM21128.00  Fr=25000.090 Lt Fac.=1.000
osiio 10 @ UDCOKED FYSTSA0 00 Fys=o1SOBD. 000
COMBO  STATION CRFACITY  MAJOR SHERR  MINGR SHERR Statim Loc : 3.000 HLLF=1.368
n e BATI0 REINFORCEMENT REINFORCEMENT Eamna( Cancrete} : 1,500 :
|TDCowz2  0.000 0.35% 0.000 0.000 » Gamma(Steel) | :1.158 :
|TDcowz2  1.500 0,360 0.000 0.000 |
|mcowzz 3,000 0.337 0.000 0.000 AATAL FORGE & RIRNTAL MIMENT CHECK FOR Pu, Wiz, Wi
iu[.:mg 0,000 0.832 0.000 0.000 Eapacity Rebar Rebar Besign Design Design
| ] Ratin érea 3 Fa a2 il
0.E5E NEEE LM 1020 SN -0 1056
Factored Bizxial Horents
Han-Suay Tway Factored
s 3 y

Major Besding(Pd) — -0.58% a8 0285
Miner Beoding(M2}  -b.930 -S89  -9.7HE

Overvaes | Insacion | Sunmay | Pl Detal | Shea Delals| JoniSher | BICDstk | Evvekpe |

Slenderness EFfects (15 39.7.1) and Minimen Biaxial Monests (15 39.2, 75.8)
EndHonent  EndHosent  Imitial kel Hinimm  Hinimm
[1]3 I Cancel | M WiZ  Mement  Moment  Poneat Ercentrety
e tajer Besding(n3) | -0.722 026 -0.351 b 1055 (X1}
Miner Beading(2) -37.820 L I R B.400 7.5 4.3

EFFective Leagth Facters {15 25.2, hmex E)
K

Interaction Surface for section C2300G00 (Indian 5 456-2000) X Fralng  P-delta 1 L}
Sway  bo-Sway Tupe Done? Facter lsed
Edit Majer Benting(Hl)  1.899  0.7%8  Dwctile W BME-B 07N
LSS Miner Besding(te) 7.3 0479 Ductile (] 0.0 (X1
hoditienal Mement Redection Facter k (15 39.7.1.1)%
£ = i ot (] fise Puz i) u K
1] e [} ! B BB 2TILATS  WELTE SATEM 1,08
2| -1s430es ] !
T A 050 hetitisal Masent (15 39.7.1)
Gonsider  Lesgth  Section  KLepth  KLDepth 1 /Depth "
4 T4 53403 : s Factor bepth Ratin Linit Exceeded oment
I / et AN AR W SRR
; ?gz ;z::; = R Coniren e e T £ 452000 o
E 7 R ' v i3
10 mm 1 m . Indian 15 W54- 2000 COLMH SECTLON DESICH Tgpe: Ductile Frame Umits: WS-m  [Shear Details) =
:]2 TRM3 0 Level i BF Al
L El 13 Bl B, b
]3 ]JM Sr:;:l 10 : CRIMEEBE U] Lt Fac.~1.B00
e Gosta 1D - UBGIRED
14 5 ii Flan | MK :::Imulnc R &
15 al Hamna{Concrete}: 1.508
]E 35 ﬂ Eb‘l'*:ﬂ m3 m Gamna{Steel) : 1.154
17

SHEAR DESTCN FOE 12,93
Resar  Design | Design Shear Shear Shear
¥

Cuve 1 s [ u " Us un
dnge 0 E Wajor Shear(B2)  BAETE-0h  GR5AM  SAT BOATS SAATE  1D.SH

Miner Shear(F]  ZSWE-S W6 TN ML @0I% 196N

Design Ferces
Fattored  Factorsd  Capseity
Pu n

Majar Shear{92)] BIW  -SATEM aF.5ae
Hiner Shear{¥] A.MEF  -SAT_EM 1B
K Corwrete Dusign baresation Indien 154587768 | Design Basis
—- Se Redur | Steength  Steength e
e Factor y 1 i
i m 1.000 K1S0I0. 000 25000 400 L
[ndian 15 AS6-200 COLURH SECTION DESTGH Type: Ductile Frame Units: KW-m {Semmary) . Eearrete Shear Capacity
| Cenc_frea #st #llowable Bllawshle CompFactor lepthfactr Strengh
Lewel LB L=3.300 | { 13 % Tau_cia} Tau_c orita 3 Factar
ool Y e et 0800 0,200 o0k t 1 Hajor Shear (1) NAAT B LSS SSAEW LM 10 1AM
Section 19 : CZIgRED E-TABTIIZ. A F-ZSON0.890  LE.E. Fac.1.008 g Rl Suear{pe) A LS | Mo LGN LM T e
Come 1D : WOCONZD Fy-415000. 400 Fys-H15008. 000 —z{— _J— .
5 3 = | Shear rbar Design
o e e o s 4 | | besige Stress Conc.Cocty Uppr.Lindt Rebarfres
e t t 1 s Tau  Tecd Taucms  Aswis
o oy 1. | | Hafar Shwar (2] RER D06 BREM LN RREE-0
Gamma{Steel)  c 1,150 L { | Miner Shear{F1] 18,185 19359 SI0.0E3 10O 7.5WIE-3%
AKTAL FOBCE b SIAKIEL NOMENT CEECK FOR Pu, U2, Mi For S to rey 6
Eapacity Design besign Design  Factored  Factored
Hatie u w2 (1] iz e
BBE -EATEH -0.788 10956 0T .21

AXI6L FORCE & BIAKIEL MOMENT FRCTORS
[ Initial Additional Finimen

Facter Lesgth Hewent Hanent Hanest

Hajor Bending| i) (R 4. 168 -1.351 (X 18,95

Hinor Bendisg{z) il 3008 =612 . 17,855

SHESR DESTGH FOR Ui, u3

Rebar Shear Shear Shear Shear

(L] i [ s L]

Hajor Shear(V2} BLBGTE-DA 22,588 BlLA15 .96 12,580

Hinor Shear (U3} 7.5A0E-14 1E.15 an “.am RLEL
JOTHT SHEGR DESTGH {[WFOEMATIVE OHLY)

Juint Shear Shear hear Shear Joist

Ratin Wiop Tot e firea

Hajor Shear(uz} 2611 [T O T R

Minor Shear (i} e 0008 156.522  2000.00 L]

{1.1) DERB/COLUMH CPACITY RATIOS { INFORMATLUE OKLY)
Hajor Winar

Ratin Ratin
1.650 .24a
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B Connta Cusgn nosmsnon lnchon [5436-3000
Fin
[ndian 15 AG6-2840 COLIWW SECTION DESIGH Type: Ductile Frame Usits: NH-n {Seesary)

i [t
Levrl + STOkTE L=3. b —
Elenent ) Bem.a9 b0 730 =N Bk
Section 18 @ C2IWEM E-ZAA21128.60  Fo=25000.000 LU W, Fac.-1.00

Canbs [0 : WDCEEE
Statian Lec : B.4a0

Fy-&15000. 000 Fgs-b15H0. bi
HULE=1. i

Gamna(Concrete): 1.50
Ganna(iteel} : 1.154

AK1AL FORCE & AIAKIAL WOMENT CHECH FOR Pu, Wiz, Ml
Capati i s

esign Design besigs  Factered  Factured
Hatin Py ! [ B Had
.5 B21.568 M —16.481 a1 -1.218
Ai1R FORCE & BIAXIAL MIMENT FACTORS
K Initial heditisaal Hinimm
Factor Length Hament Foment MRent
Major Bendimg{Ni) AW 2.7m 0.aE7 a.0m 16,01
Hinor Bending{MZ) 0988 2708 19 .ot .0
SHERE DESIGH FOR Va2, U
Rebar Shear hear ear hear
Bsufs iy e s w
Hajor Shear(Uz]  §.B6JE-@ W AE2aE SB.8TH .60
Winor Shear(U3) 2.5NBE-34 1008 5T 9.3 19,10
JOTHT SHEAR DESTGH (IHFORMATIUE #MLY)
doint Shear Shea 3 hear dnint
gati Ulap HuTot 3 fires
ajor Shear[Uz) L] WA L] B L]
Minor Shear(Ua) Wk R Hyw L R
[9.1) HERSUCILUIN CAPACITY BATIES {1HEORNATIUE OHLY)
L
Eativ Ratin
L4 i
Mates:
WAz Hat igplicable
o iRntitelalaulatad

B Concrete Rlesign Infarmation Indian 5 455-200

Urds [kHn

’|

Indian 15 456-2000 COLUMM SECTION DESIGN Type: Ductile Frame Units: NN-m (Summary} ——

Level : STORYZ® L=3. bbb |

Elenent ol B=0.580 b=0.230 de=8. 046 I 1

Section 10 : CZAENSRR E=20821128.40  FC=IG0BO.BE0  LE.ME. Fac.=1.080 Lo 1 '
Combo [0 : WRCOHZY Fy=A15060. 000 Fys=A15000. 008 9 |
Station Loc : 2.708 RLLF=1.8080 [

Camma(Concrele): 1.580
Ganma(Steel) : 1.15@

WXTAL FORCE & BIAKTAL MOMEWT CHECK FOR Pu, Me2, Wuld
Capacity Design Design Design  Factored  Factered
Ratin Py a2 Wl Hu? Hud
[0 -18.868 0516 LRL: 0.943 [0

AHIAL FORCE & BIARIAL MORENT FRCTORS

L Initial éditional  Hisimum

Factor Length lionent Honent Homent:

Hajor Bending(Hd)} b 2.0 1.762 0.0 B.am

Itinor Bending(HZ) 0.85% 2.0 -0.2m 0.0 [ Rl]

SHEAR DESIEM FOR UuZ Vud

Rebar Shear Shear Shear Shear

fon/s " Ue us w

Hajor Shear(UZ) G.5AZE-BN 76.678 1.580 26.860 Te.678

Minor Shear(U3) 2.509E-00 1\.m fifi 456 .79 ®.m
JOTHT SHEAR DESICH (THFORMATIVE OHLY)

Joint Shear Shear Shear Shear Jeint

Ratin WTap UnTot U Brea

Hajor Shear(U2) 573 .00 an0.261 57500 s

Hinor Shear(13) [RE] B.000  156.527  1200.089 0240

(1.1} BEAH/CRLUMN CAPACITY RATIOS {IKFORMATI®E OHLY}
Hajor Hinar

CONCLUSIONS

The behavior of high rise
structure for both the scheme is studied in
present paper. In this paper we got the
results from mathematical model for
models. The graph clearly shows the storey
drift, lateral displacement and time period.
It is also observed that the results are more
conservative in Static analysis as compared
to the dynamic method resulting

Volume 07 Issue 02
February 2020

uneconomical structure. Because of the Box
effect of modular type scheme, it is
increasing overall stiffness of the building
thus, reducing the sway problem in the
structure. As building is in irregular the
behavior in both directions is not similar.
Further, the comparison between regular
and modular type indicates the overall
feasibility of the scheme without affecting

its stability in gravity as well as lateral
loads.

1. In zone 1l soils from the table 2, graph 1
and table 3, graph 2 it clearly shows that
the storey drift x and storey drift y are
higher in earth quake than the spectrum.
2. As we compared in zone Il and zone V
from table 20, graph 19 and table 21,
graph 20 the storey drift is higher in zone
V than zone Il.
3. From table 22, graph 21 and table 23,
graph 22 the storey shear is higher in
zone V than zone I1.
4. Designing by Software’s like ETABS
reduces of your time in design work.
5. Details of every and each member will be
obtained by ETABS.
6. All the List of unsuccessful beams will be
obtained and conjointly higher Section is
given by the software.
7. Accuracy is improved by using software.
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