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ABSTRACT: R.C.C. framed structures are being widely used for high rise buildings due to the increase in demand for
best utilization of land. R.C.C frames with infill walls were usually analyzed and designed as bare frame without
considering the strength and stiffness contribution of infill. Masonry infilled walls were treated as non-structural
elements and are not considered during the analysis & design of the structure. Now it has been realised that it is
necessary to model the effect of the walls on the lateral stiffness and strength of the building. Infill wall are modelled as
equivalent diagonal strut as per IS-1893(part-1):2016, analysis and design has been carried out by software ETABS.
Analysis has been carried out for the bare frame, fully infill frame & frame with alternate infill at ground storey. Three
basic methods are available for analyzing the responses of a structure subjected to seismic ground wave: Static analysis.
Response spectra analysis. Time history analysis. The results indicate that the presence of non-structural masonry infills
can significantly modify the seismic response of reinforced concrete "frames".

KEYWORDS- ETABs, RCC Frame, Multi Storey Building, Seismic Analysis, Soft Storey

I. INTRODUCTION

Nowadays, in building construction, the uses of RC framed structures are common due to the increase in population &
industries for best utilization of land. Generally, infill masonry RC frames are constructed in India, where the
probability of occurrence of an earthquake is high. The seismic performance of a building is of paramount significance
considering rising popularity of Highrise structures.

Clay bricks or concrete blocks are used in the construction of panels to make panels sufficiently rigid. It is a general
perception that the masonry walls provided in buildings played no role in the seismic performance of the building and
treated as a non-structural element.

But contrary to these past studies has been shown that these characteristics of the infill walls have a significant
influence on the global response of the structure due to seismic loads. If we consider the effect of masonry infill in the
analysis and design of RC framed structures, the results may be substantially different. Moreover, if the masonry infill
panels present in all stories of the structure, then it contributes to the energy dissipation capacity, decreasing the lateral
displacement and increasing the resistance to lateral forces. Every structural element present at any storey contributes to
the lateral stiffness of that storey. Hence the combination of the lateral stiffness of individual structural elements of any
storey will give stiffness of that storey.

Moreover, Masonry infills possess significant in-plane stiffness and strength and hence contribute to the overall

stiffness and strength of the building. Different Method based upon analytical and experimental research is used to
calculate In-plane stiffness and strength of infill panel.
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According to IS 1893:2016 unreinforced masonry infill panel shall be modelled as an Equivalent diagonal strut. Model
suggested by IS code is based on following assumptions a) connection between RC frame and strut is pin-jointed; b)
empirical formula is given to calculate the width of diagonal strut; and c) if both the ratio of height to thickness &
length to thickness of infill panel are less than 12 then thickness of strut is original thickness of panel and code is silent
if the above requirement is not fulfilled. Strength and stiffness of infill panel reduce when openings are present. IS code
recommended not to reduce the width of the equivalent diagonal strut if openings are present.

In general design practice infill walls are treated as a non-structural element and consider it as the only dead load on
supporting beams. Seismic Response of masonry infill RC frame’s structure change tremendously if masonry infill
panel is considering in the analysis. The behaviour of infill walls has been analysed and studied by many researchers
manipulating with various parameter and verticals of structural analysis and civil engineering by changing the
percentage of openings in infills, with and without infills, open first storey, change in infill material, analysis with
different software accompanied by different methods of analysis, etc.

A large portion of India is susceptible to damaging levels of seismic hazards. Hence, it is necessary to take in to
account the seismic load for the design of high-rise structure. The different lateral load resisting systems used in high-
rise building are: 1.Bare frame 2. Shear wall frame. In tall building the lateral loads due to earthquake are a matter of
concern. These lateral forces can produce critical stresses in the structure, induce undesirable stresses in the structure,
induce undesirable vibrations or cause excessive lateral sway of the structure. Todays tall buildings are becoming more
slender and leading to the possibility of more sway in comparison with earlier high-rise buildings.

OBJECTIVES OF THE STUDY

1. The main objective of this study is to know the contribution of masonry infill panel in enhancement of lateral
strength and lateral stiffness of building.

2. The present work attempts to study the seismic response and performance level of different RC buildings
located in seismic zone-V.

3. To study, 3D analytical model of multistorey buildings has been generating for different buildings models and
analysing using structural analysis tool ‘ETABS’.

4. To assess the effect of varying the infill arrangements on the analysis results by taking various combinations
of infill thickness, strength, modulus of elasticity and openings.

5. This Project incorporates the equivalent static as well as the dynamic method provided in the Indian Standard
codes for evaluating the buildings strength and its performance.

6. The innovative and revolutionary new ETABs is the ultimate integrated software package for the structural
analysis and design of buildings.

II. LITERATURE REVIEW

The literature survey has been pioneered effort in this regard. Various seismic design concepts, mechanics, material
behavioural properties and ETABs concepts form literatures help to establish comparative study between existing
and new experimentation.

Now a days construction of multistoried Reinforced Concrete (RC) frame buildings is becoming common in India. The
most common type of vertical irregularity occurs in buildings that have an open ground story. Many buildings
constructed in recent times have a special feature that the ground stories are left open for the purpose of parking,
reception etc. Such buildings are often called open ground storey buildings. The first stories become soft and weak
relative to the other upper stories, due absence of masonry walls in the first stories. Structurally those unbalances are
unhealthy and soft storey buildings are well known for being susceptible to collapse through past earthquake. Soft story
is provided in the multi-story buildings depending on the needs of the occupants in the building.

For Ex: providing car parking at the basement or the stories used for commercial purpose. A soft story is defined as “If
the story is lesser than 70% stiff than that of the story exactly above or lesser than 80% stiff as the average three story
above it, is known as soft story”. Due to the lesser stiffness in this story the lateral forces due to earthquake must be
resisted by columns and if these columns are weak then this will lead to the severe damage or collapse of the building.
The fundamental earthquake resistant design concept is the strong columns-weak beams criteria, to ensure safety of the
occupants, during earthquake the beams yield before the columns get collapsed.
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The behavior of the structure and degree of damages of the multi storied buildings depends on the capacity of structural
members undergoing the process of deformations in elasticity during seismological ground motions.

The collapse or the damage of the high rise building due to soft storey is very often, the ground floor soft story during
earthquake fail to resist the lateral earthquake forces. Since the distribution of the lateral forces in the high-rise
buildings is dependent on the mass and the stiffness of the building. The soft story which has less stiffness depends
upon the column to resist the lateral forces.

A. Building with Soft Storey

Modern seismic design algorithms allow engineers to compute design forces and displacements using either linear or
nonlinear analysis. Linear static analysis, linear dynamic analysis, nonlinear pushover analysis, and nonlinear time-
history analysis are the four types of analysis. These techniques are used to design and analyze framed structures such
as buildings and bridges. To be completely applicable by design engineers, the two nonlinear methodologies require
advanced models and advanced nonlinear procedures. The influence of urbanization has been increasingly widespread
in recent years.

The concept of performance-based design evolved when designers started realizing that the conventional code design
method was not always the most appropriate method.

Different structures have different performance requirements, and it is not appropriate that the same prescriptive criteria
to be used for designing different structures. According to the code guidelines base shear is calculated based on
importance factor, Zone factor, and Average response acceleration coefficient (Sa /g). Calculated base shear is
distributed to floor levels which depend on the amount of mass present at storey level and its height. After the analysis
for lateral forces gives design forces and moments and combined with forces and moments due to dead load and live
loads according to load combinations stated in IS 1893(Part 1): 2016. It is very important to study the seismic behavior
of RC structures for different functions in terms of responses such as Base shear, storey displacement and storey drift
etc. Seismic analysis is needed to calculate the seismic response of the building, seismic analysis is part of the process
of structural design where the earthquake is prevalent.

2.1 GENERAL

The general philosophy for earthquake-resistant structure design has undergone some major changes over the past 15
years, following some of the world's most damaging earthquakes. For the engineers to design the houses, forecasting
the earthquake response of a structure became more essential, and this became more essential for the engineers to
design the structures, making it much easier with seismic data and software improvements.

With a focus on a realistic characterization of seismic structural damage and its direct incorporation into the design
methodology, new analytical methodologies are proposed. In addition, a major emphasis is placed on characterizing all
the uncertainties in the design process. Implementing the solution requires the availability of a set of ground movement
records (each with three components) that account for the uncertainties and differences in severity, frequency
characteristics and duration due to rupture characteristics and distances of the various faults that may cause motions at
the site.

When we review the history of software’s we come across a fact that software are evolved with the time and it has been
an important aspect in software industry to remove the discrepancies occurring in software and also provide the
easement to the user the following condition is known as change logs.

A. E-TABS Change Log: The change logs explain us different types of upgrades made in software throughout the time
period. It was released in 2013 and we will see change log from 2013 to 2015. The changes provided in different
sections such as modeling, analysis, design, graphic, display, output, detailing, external interfacing, documentation.

B. STAAD PRO Change Log: In the change log of STAAD PRO we see that there are 2 series of STAAD PRO series
2 and series 4 we will discusses both the series on the basis of varies parameter on which they have made
improvements. This series was developed in 2007-2008 and many advancement done till 2011 and after the
advancement new software of series 4 was released. For change log of STAAD PRO we will consider important
parameters only in which major changes have been made such as design, pre-processing, post processing and
documentation. In this version of STAAD PRO 4 series major issues were corrected and updates were made in design,
pre-processing mode, editor, viewer, other module and printing.
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2.2 OVERVIEW

The terminologies referred from literatures for designing are discussed as follows.

[1] Maleki and Mahjoubi (2010): a simple finite element model is introduced in this paper for seismic retention wall
analysis. In the behavior of near-wall soil, wall flexibility and elastic free field soil reaction, the model includes
nonlinearity. In relation to acceptable accuracy, the benefits of this model are simplicity and flexibility. Analysis was
carried out on several soil-wall systems by applying real earthquake records using nonlinear time-history analysis. New
distributions of seismic soil pressure are proposed for different soil and boundary conditions based on the results of
these analyzes. The soil-wall structure can experience significant displacement in an earthquake. If the soil's wall and
free field displacement are equivalent, the wall will have no impact on the pressures of free field soil. This is generally
not the case, however, and the distinction in soil and wall displacements generates stress in the soil, particularly near
the wall. Therefore, in terms of the distinction between free field soil and wall displacements, the horizontal stresses in
the soil behind the wall can be written. With nonlinear springs connected to the wall representing the interfacing soil,
this phenomenon can be modelled.

[2] A 3-D finite element dynamic computer program called ANSYS was discussed by Garavand et al. (2010) to
study the soil structure interaction retaining wall. The information of the assessment is based on the 1995 Kobe
earthquake report and the findings were checked with the damage caused by some retaining walls in the earthquake.
Soil-structure surface nonlinearity, surface-to-surface contact element is used. The reinforcement concrete also operates
nonlinear under the dynamic loads and material used. Hence the results of classic methods such as Coulomb and
Rankine compared to nonlinear dynamic assessment outcomes. Two types of boundaries were applied to simulate the
unbounded nature of the soil medium and the corresponding responses were compared. These boundaries are:
e Viscous border (dashpot): viscous dampers are mounted on the model's side wall. Damping coefficients were
given in normal and perpendicular directions at a particular node where viscous dampers are attached.
¢ Boundary of the Kelvin component (spring and dashpot): Kelvin components are also used at the boundary.
The Kelvin element's stiffness and damping constant was assessed.

[3] Alireza Ahmdnia et al (2011), studied on basement walls, is an essential component of tall buildings. These walls
should be intended to resist the static and seismically induced lateral earth pressures. Since there is no guideline
specific to seismic design of basement walls, developers use the Coulomb concept to discover the static active lateral
thrust from soil to wall and the Mononobe and Okabe (M-O) method to discover the complete active lateral thrust
during seismic loading (static and earthquake-induced). For a long time, structural and geotechnical engineers
depended on the use of the famous MononobeOkabe (M-O) technique to determine the lateral seismic stress acting on
the wall. First, a 24.3 m deep and 150 m wide layer of soil is created and put into balance under the forces of gravity.
Then part of the upper soil layer is excavated in lifts to a depth of 11.7 m and a width of 30 m. As each lift has been
excavated, lateral pressure (shoring) is applied to retain the soil.Then the basement wall is built, re-establishing
worldwide balance. In the next stage, the shoring pressures will be removed and the load transferred from the ground to
the basement wall. Modelling the flexural conduct of the walls with yield times equivalent to the corresponding
moment resistance.

[4] Bhattacharjee et al The goal of this undertaking is to analyses and design layout a multistory building [G+21 (3
dimensional body)] mistreatment STAAD professional. the making plans involves load calculations manually and
reading the whole structure through STAAD expert. the planning methods employed in STAAD-pro analysis
square measure limit country style conformist to Indian Everyday Code of look at. STAAD. seasoned alternatives a
progressive interface, image equipment, effective analysis and fashion engines with advanced finite element and
dynamic evaluation abilties. From version generation, evaluation and fashion to image and end result
verification, STAAD. seasoned is that the professional’s opportunity. ab initio we generally tend to began with the
analysis of easy a pair of dimensional frames and manually checked the accuracy of the software device with our
consequences. The effects attempted to be terribly accurate. we generally tend to analyzed and d esigned a G+7 degree
building together with basement [2-D body] ab initio for all capability load combos [useless, stay, and unstable loads].
STAAD. seasoned encompasses a terribly interactive interface that permits the customers to draw the frame and inpu t
the load values and dimensions. Then in keeping with the favored criteria appointed it analyses the structure and styles
the individuals with reinforcement details for RCC frames. we tend to continuing with our paintings with a few extra
multistory 2-D and 3-D frames beneath varied load combinations. Our final paintings became the right analysis and
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style of a G+21 3-D RCC frame beneath numerous load mixtures. we generally tend to thought of a 3-D RCC frame
with the dimensions of four bays. The coordinate axis consisted of G+ floors. the whole numbers of beams in every
floor were twenty-eight and consequently the numbers of columns have been sixteen. the bottom floor peak became 4m
and the rest of the 5 floors had a top of 3.6 m. The structure became subjected to self weight, dead load, stay load, wind
load and risky loads underneath the burden case info of STAAD.pro. The seismic load esteems were produced by
STAAD.Pro taking into consideration the given seismic powers at totally extraordinary statures and carefully perpetual
by the determinations of IS 875.unstable burden computations were finished after IS 1893 - 2000.The materials were
explicit and cross-segments of the shaft and section individuals were delegated. The backings at the base of the
structure were conjointly explicit as attached. The codes of training to be pursued were conjointly explicit for style
reason with elective fundamental subtleties. At that point STAAD.Pro was acclimated break down the structure
and style the individuals. inside the post-handling mode, when finishing of the arranging, we can take a shot at
the structure and concentrate the twisting minute and shear drive esteems with the created graphs. we will in general
may check the avoidance of differed individuals underneath the given stacking blends. the arranging of the structure
relies on the base needs as recommended inside the Indian ordinary Codes. The base needs relating the auxiliary
wellbeing of structures square measure being covered by strategy for parturition down le ast style hundreds that should
be expected for dead hundreds, mandatory hundreds, and elective outer hundreds, the structure would be required
modern. Severe adjustment to stacking norms advised amid this code, it's trusted, can ensure the basic wellbeing
of the structures that square measure being planned. Structure and basic parts were typically planned by Limit State
system. refined and skyscraper structures might want frightfully time taking and bulky computations abuse run of
the mill manual ways. STAAD.Pro gives US a brisk, productive, simple to utilize and address stage for breaking
down.

[5] Comparative Study of Staggered Truss System With and Without Shear Wall Dharmin B Mistry , Vimlesh V
Agrawal , Vishal B Patel [2021]- A staggered Truss System (STS) is a prospective steel structure system for high-rise
buildings and a steel staggered truss framing system is one of the effective design techniques to improve the efficiency
in building construction. Besides, cost reductions arise from a reduction in steel tonnage. The purpose of this study is to
carry out a comparative analysis of staggered truss systems with and without a shear wall for 8, 9, and 10-storey
buildings using the ETAB software. In this analysis, time histories are used. For the analysis, these structures are
modeled in ETABS software and various displacement data are achieved for different types of structures. After analysis
of the models, some outcomes were observed and it was concluded that the staggered truss system with the shear wall
has lower displacement values compare to the staggered truss system in the x and y-direction. In the y-direction,
displacement was 64% to 85% less and in the x-direction, it was 3% to 62% less than the conventional staggered truss
system. So, after analyzing the data it was concluded that a staggered truss system with the shear wall is more efficient
than the staggered truss system.

[6] Analysis And Design of A Multi Storey Building with Flat Slab (C+G+9) Using ETABS Syed Asim Aman,
Mohd Abdul Khaliq , Mohd Jameel Uddin , Syed Imranuddin , Syed Khaja Rizwanuddin5, Syed Sabeel Pasha
[2018]- A popular form of concrete building construction uses a flat concrete slab (without beams) as the floor system.
This system is very simple to construct, and is efficient in that it requires the minimum building height for a given
number of stories. Unfortunately, earthquake experience has proved that this form of construction is vulnerable to
failure, when not designed and detailed properly, in which the thin concrete slab fractures around the supporting
columns and drops downward, leading potentially to a complete progressive collapse of a building as one floor
cascades down onto the floors below. Although flat slabs have been in construction for more than a century now,
analysis and design of flat slabs are still the active areas of research and there is still no general agreement on the best
design procedure. The present day Indian Standard Codes of Practice outline design procedures only for slabs with
regular geometry and layout. But in recent times, due to space crunch, height limitations and other factors, deviations
from a regular geometry and regular layout are becoming quite common. Also behavior and response of flat slabs
during earthquake is a big question. The lateral behavior of a typical flat slab building which is designed according to
I.S. 456- 2000 is evaluated by means of dynamic analysis. The inadequacies of these buildings are discussed by means
of comparing the behavior with that of conventional beam column framing. Grid slab system is selected for this
purpose. To study the effect of drop panels on the behavior of flat slab during lateral loads, flat plate system is also
analyzed. Zone factor and soil conditions -- the other two important parameters which influence the behavior of the
structure, are also covered. Software ETABS is used for this purpose. In this study relation between the number of
stories, zone and soil condition is developed.

[7] Comparative Analysis of Design Methodologies for Design of Gravitational RCC Framed Structure via Using
Staad Pro Series 4.0 and E-Tabs 2015 Rishanksharma ,Mahendra Saini [2019]- As the advancement in the world
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is occurring use of computers in every field has become prominent and with the help of computer we are able to give
results as fast as possible now days we are using various software for designing a structure. Most commonly used
structural designing software’s are ETABS and STAAD PRO so in this following research we design a structure RCC
framed structure according to IS 456:2000 which is gravitationally loaded or there is no transverse loads like seismic
load and wind load there is only the presence of live load and dead load on the structure which are gravitationally
influenced loads in E-Tabs and STAAD PRO. In the following we have go through the procedure followed in the
designing of a structure via E-TABS and STAAD PRO and we have compare both software design methodologies and
graphical user interfaces and conclude which software is better when we are designing a gravitationally loaded RCC
structure in following software’s for which we have divided methodology into GUI, modeling, properties assignment,
loading, analysis and design and how a software is better than other and what features of a software is better than other
and how and what are the problems occurs in the software during designing and how the other software’s responds to
those problems. The various advantages and disadvantages of a design software procedure over other software design
procedure.

[8] Wilkinson et al -A tangibly non-direct plane-outline model is presented that is fit for investigating elevated
structures exposed to tremor powers. The model speaks to each floor of the structure by Associate in Nursing get
together of vertical and even shaft segments The model presents yield pivots with perfect plastic properties in a
normal plane casing. The relocations are spoken to by the elucidation (influence) of each floor and along these
lines the pivot of all beam— segment crossing points. The mass is basically identified with the interpretations, thus the
examination are regularly apportioned as a static buildup of the turns, joined with combination of the dynamic
conditions for the interpretations. The dynamic incorporation is here apportioned by utilization of the Runge— Kutta
topic. This methodology allows a structure to be displayed by m(n + 2) degrees of opportunity (where m is that the
assortment of story's and n is that the assortment of sounds). The position of the dense solidness network is basically m.
Its development, which needs the reversal of the motility, rank m(n + 1), solidness framework, is required exclusively
at time-steps wherever the example of yielding has adjusted from the past time-step. This model is particularly
captivating for non-straight reaction history investigation of tall structures since it is prudent, allows each floor to
have various redundancies, and each affiliation Three confirmation precedents are given and subsequently the outcomes
from static push-over examination are contrasted and time— history results from the streamlined model. The outcomes
confirm that the model is equipped for action non-straight reaction history investigation on normal elevated
structures.

[9] Naser, M The first essential in basic designing is that the style of simple fundamental components and individuals
from structure viz., pieces, bars, sections and footings. the essential advance in any style is to settle on a choice the
mastermind of the genuine structure. the arrangement of pillars and segments square measure decided. At that
point the vertical hundreds like dead The greater part of the sections structured amid this task were thought of to be
pivotally stacked with uniaxial twisting. At long last, the footings square measure structured bolstered the
stacking from the section and conjointly the dirt bearing capacity cost for that singular space. All component parts
square measure checked for quality and strength. The structure was abdominal muscle initio planned according to IS
456: 2000 while not considering quake hundreds abuse STAAD.pro PC code. At that point the structure was broke
down for seismic tremor hundreds according to Equivalent static examination procedure and once getting the base
shear according to IS1893.

[10] Mohammad Adil Dar, et al. Catastrophes are unpredicted activities which have negatively influenced human's
existence due to the fact that the start of the day of our reality. due to such occasions, there have been endeavors to
alleviate overpowering impacts of these fiascos. results of such endeavors are very guide in urbanized countries
however tragically and miserably terrible in developing international locations collectively with our personal.
Seismic tremors are one of the nature's most outstanding dangers on our planet that have taken overwhelming toll on
human lifestyles and belongings considering the fact that antiquated activities . The abrupt and sudden nature of the
tremor event aggravates it even on mental dimension and shakes the lesson of the overall populace. man views the
mom earth for safety and power beneath his feet and whilst it itself trembles, the stun he receives is in reality scary.
Notwithstanding the primary seismic tremor configuration IS code 1893 the BIS (Bureau of Indian Standards) has
distributed other pertinent quake configuration codes for tremor safe development Masonry structures (IS-13828 1993)
As per the, code Horizontal bands should be provide at lintels, roof level also plinth.

* As per the code, Giving vertical fortification at significant areas, for example, interior and outside divider
intersection, corners

» As per the code, Grade of mortar should be specified for different types of seismic tremor zones.

* Both in plan and vertical configuration Irregular shapes should be avoided.
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Quality affirmation and appropriate workmanship must be guaranteed at all expense with no trade off.
In RCC framed structures (IS-13920 )

As per the code the spacing of lateral ties should be kept closer In RCC framed structures.

* For better anchoragement The hook in the ties should be at 135 degree in its place of 90 degree

*  As per the code, the arrangement of lateral ties in the columns and

must be continued through the joint as well.

* As per the code the lateral ties (stirrups for beams) should be at closer

Spacing. whenever laps are to be provided

[11] Seismic Analysis of Multi-Storey Building with and without Floating Column (2015)- In present scenario
buildings with floating column is a typical feature in the modern multi storey construction in urban India. Such features
are highly undesirable in building built in seismically active areas. Earthquakes occurred in recent past have indicated
that if the structures are not properly designed and constructed with required quality may cause great destruction of
structures. This fact has resulted in to ensure safety against earthquake forces of tall structures hence, there is need to
determine seismic responses of such building for designing earthquake resistant structures by carrying seismic analysis
of the structure. This study highlights the importance of explicitly recognizing the presence of the floating column in
the analysis of building. Alternate measures, involving stiffness balance of the first storey and the storey above, are
proposed to reduce the irregularity introduced by the floating columns. Time history analysis is one of the important
techniques for structural seismic analysis especially when the evaluated structural response is nonlinear. In the present
work dynamic analysis of G+14 multistoried RCC building considering for Sumatra earthquake is carried out by time
history analysis and response spectrum analysis and seismic responses of such building are comparatively studied and
modeled with the help of ETABS software. The floor displacement, inter storey drift, base shear are computed for both
the building with and without floating column.

[12] Seismic Behaviour of Building with Soft Storey: Review (2023)

The high-rise building in which ground storey consists of open space is known as building with soft floor. Such floor
plays an important role in seismic performance of the building. This is due to the abrupt changes in lateral stiffness and
strength caused by such storey. In the present era there is increase in population, finding parking for flats in congested
areas has become a significant issue. As a result, erecting multistory structures with an open first floor is now a
widespread practice. These Buildings that have all upper storeys enclosed by masonry walls but no infill masonry walls
in the ground story are referred to as \"Soft Storey\" or \"Open Ground Storey Buildings.\" Compared to regular
buildings, irregular structures the drift is observed to be effectively reduced by larger columns, while the shear force
and bending moment on the first floor are increased. During a violent earthquake, the Soft Storey buildings function
poorly. Understanding the behavior of is this study\'s primary goal to the building in a seismically active area and to
assess the effects of Storey overturning moments, Storey drift, displacement, and design Base shear. For comparison,
G-15 story building with five completely distinct shapes a square, an L-shaped building, a T-shaped building, a plus
shape building and a C-shaped building is used. ETABS 2018 version is used to analyze the entire set of models.
Dynamic Analysis has been examined in the current work to assess the deformation of all five-shape building with and
without soft storey considering at different level. When the soft story is offered at a higher level, displacement is
reduced. Several studies on this subject that have been done in the past are reviewed in this paper. Reviewing research
papers let us know about the conclusive results, which served as the basis for the objective of our future study.

[13] A Review on Seismic Analysis of Multi-Story Building with underneath Satellite Bus Stop having Service
Soft Storey and Moment Transfer Beams (2016)

Generally, RC framed high rise structures are designed without regards to structural action of masonry infill walls
present. Masonry infill walls are widely used as partitions. They are considered as non- structural elements. RC frame
building with open first storey is known as soft storey, a similar soft storey effect can also appear, at intermediate
storey level if a storey used as a service storey. The soft storey located in the lower part of the high rise building
especially the first storey is very undesirable as it attracts severely large seismic forces. In satellite bus stops the ground
soft story is of double height than the normal buildings and has sufficiently larger spans for movement of buses, so the
effect will be more. At the same time, the soft storey located in the upper part of the high-rise building does not
significantly affect the performance compared to the performance of the fully infill frame.

[14] Analysis of Multi-Story Buildings Infill and Without Infill Walls by Simulation Tool (2018)

The present study attempts to estimate typical variations in magnification factor of a mid rise open ground storey
building accounting for the variability of compressive strength and modulus of elasticity of infill walls with various
infill arrangements so that it can help designers facing trouble with heavy designs for a structure of mid-size, with the
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given material properties, geometry and loadings in particular. For the present study Equivalent static analysis (ESA)
and Response spectrum analysis (RSA) is considered for the comparative study. The building will be analyzed for two
different cases: i) Considering infill mass but without considering infill stiffness. ii) Considering both infill mass and
infill stiffness. From the present results it is found that building with soft storey will exhibit poor performance during a
strong shaking. But the open ground storey is an important functional requirement of almost all the urban multi-storey
buildings and hence cannot be eliminated. Alternative measures need to be adopted for this specific situation. The
under-lying principle of any solution to this problem is in i) increasing the stiffness of the ground storey; ii) provide
adequate lateral strength in the ground storey. The possible schemes to avoid the vulnerability of open ground storey
buildings under earthquake forces can be by providing stiff columns in open ground storey buildings or by providing
adjacent infill walls at each corner of soft ground storey buildings.

[15] Seismic Analysis of Multistorey Building with and Without Soft Storey (2018)

To resolve the issues of parking in congested metropolitan cities, the concept of soft storeys can be adopted in high rise
buildings. But, through the conclusion of this report, it can be found that using soft storeys in earthquake prone areas
can make the entire structure less sustainable during an earthquake. For this project, a model of G+12 storeys was
created and analysed for tall structure including soft storey for different levels using ETABS . More over ,for Zone 5
,and other ten models were created and the performance of the structure was analysed by considering ground storey,
ground and 1st storey, 3rd and 4th storey, ground and 6th storey , 6th storey , ground , 12th storey , 12th storey and
ground, 1st and 2nd storey as soft storeys. To understand further the characteristic point the soft storey Equivalent static
method and Response spectrum method has been used in this report.
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