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Abstract - Population growth, urbanization, and the need for diverse infrastructure all contributed to the scarcity of adequate land for development. As a result, architects and developers came up with the novel idea of Podium type Buildings to gain leverage as well as to satisfy demand for larger commercial space close to road level and making building compliant to minimal parking space requirements. Shear walls, also known as lateral systems, are typically thought of as straightforward cantilever beams that are secured at the base. Although this comparison is fair and accurate for above-grade structures, for podium + tower type buildings, a more accurate and justifiable comparison would be a cantilever with back span to account for the impacts of the podium's comparatively higher lateral stiffness.
Seismic analysis of structural systems with floor diaphragms has been a requisite in the recent past. A structural engineer must be cautious about the behavior of every structural system he adopts. Amongst the structural systems that area adopted world over, diaphragm with rigid and semi-rigid floorplate are adopted widely in the analysis. As specified in the latest tall building code IS6700:2016 for low- and high-rise structures, this study considers the backstay effect, i.e. the structural interaction between the podium and tower and the retaining wall as a means of increasing lateral stiffness. As part of this study, models were prepared with low to high rise storey and rigid and flexible diaphragms with a backstay diaphragm and a tower at center and corner. The models were subjected to seismic forces, a response spectrum, and a combination of gravity loads. We also studied structural responses, such as natural periods, base shear, displacement, and inter-storey drift.
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1.INTRODUCTION

Urban regions increasingly require tall structures due to the growing population and limited available land. Tall structures are the results of extremely complex engineering efforts. Tall constructions require the most cutting-edge engineering design methodologies due to the intricacy of the structures. Many tall buildings are configured so that the lower few storeys have a larger plan area than the towers above. The lower storeys are frequently used for parking, retail establishments, etc. It is possible to think of the lower stories of a tall building construction as a podium since they have a greater floor plan area and significantly more seismic force resistance than the tower above. This type of tall construction results in a shift in the shear force distribution within the podium level due to the increased lateral podium interface level resistance at the tower-podium interface level. It also provides overturning resistance, which is known as the backstay effect. 
The lateral load resisting system is compared to a cantilever beam that is overhanging from one intermediate support, where the perimeter shear (basement walls) and above-, at-, and below-ground diaphragms serve as this intermediate support according to structural geometry. To balance the lateral forces and moment of a tower projecting above a podium structure, a set of lateral forces known as the "Backstay Effect" develops within the podium structure. The so-called "Backstay Effect" may cause a significant change in the distribution of shear force and overturning moment below the podium-level diaphragm and may lead to a very considerable transfer of forces. Back-Stay effect is also known as shear-reversal because the seismic force-resisting components of the tower witness a shift in the direction of the shear force at the podium-tower interface level and below because of the overturning resistance given by the podium to the tower. 

2. LITERATURE REVIEW
Freeman et al. (2005) investigated the design of tall buildings against various dynamic loadings such as earthquake, wind, and blast. They investigated the design measures' use of uncertain conditions to specify the requirements we must consider when conducting the analysis. They discovered the link between the various hazards and used it to design the approach for those hazards. They concluded that, for the first time, the methods they used can be used in the design of tall buildings for multihazard analysis.

Bayraktar et al. (2010) examined the effects of a blast on a reinforced concrete building using the results of an operational modal analysis. They conducted this study in three stages: first, they measured the characteristics of vibration caused by blast, then they did a theoretical modal analysis of the building, and finally, they experimentally verified the dynamics characteristics shown by the inspected building using modal testing. The operational analysis method was used to extract the building's dynamic behaviour.

Parisi and Augenti (2012) investigated the performance of RC buildings designed for blast resistance and the assessment of the influence due to seismic design criteria. For the study, they used two models, one of which was analysed for only gravity loads and the other for seismic considerations using Eurocode 8. They determined which columns fail directly under blast by considering various blast scenarios. Furthermore, they performed Local pressure impulse analysis to simplify dynamic and static analysis. Pressure-impulse diagrams were then used to predict the residual load carrying capacity of the adjacent column.

Syed et al. (2017) investigated the performance of an earthquake-resistant RC structure against a blast explosion. They analysed the structure for earthquakes using IBC 2009 and ACI 318-11, which are commonly used in Abu Dhabi. They then examined the structural response if an explosion occurred, using different critical distances and varying explosion charge weights. They also presented the relative response of the structure with and without earthquake load combinations. This study primarily investigates what should be the minimum critical distance that can cause severe structural damage so that designers can properly analyse it.

Nandi, Jairaj( 2020) performed seismic analysis of structural systems with  bottom diaphragms has  lately come  needed. A structural mastermind’s responsibility is to be conservative about the geste of any structural system that's used. Among the structural systems used around the world, diaphragms with rigid and semi-rigid bottom plates are extensively used in analysis. This study focuses on the backstay effect, or the tribune structural commerce with the palace area, as well as the consideration of retaining walls as side stiffness supplements as specified in the most recent altitudinous structure law IS67002016 for low- and high-rise structures. Models with low to high rise storeys with rigid and flexible diaphragms considering backstay diaphragm placing at Centre and corner were created for the current study. The models were subordinated to seismic forces, response diapason, and  graveness  cargo combinations. Natural ages, base shear, relegation, and inter-storey drift were all delved  structural responses.

  Bhatu, Patel, Bhat( 2022) explained structural engineering is the  wisdom of designing and constructing structures that are cost-effective, long- lasting, and damage- resistant. Visionary thinking grounded on structural engineering  generalities is  needed to design and  make  similar structures. Structures'  geste  during normal occupational use and under disaster conditions should be admissible and within  permissible limits, according to recent codal  vittles. The  thing of this study is to learn modelling  ways for multiple  halls with  analogous  tribune- type structures. One of the  pretensions of this  exploration is to understand the real and accurate  geste of multiple  halls with a common  tribune under vertical forces while  counting for the backstay effect, as specified in IS16700( 2017). In this study, different models are created by varying the  tribune height and the number of  halls in the structure. A  relative study is also conducted on a single  palace with a tribune and multiple  halls with a common tribune with and without a shear wall at the  tribune's  fringe by changing the number of  tribune storeys and the number of  halls in structure. Structures are analysed using the original static  system and the response diapason  system; ETABS is used in this study to  assay single  halls with  stages and multiple  halls with common  tribune- type structures.  

Kishan, Vishal, Atul( 2021) stated about the lower story  situations of amulti-functional altitudinous  structure have a larger plan area and advanced side resistance than the upper story  situations. As a result, the  thing of this  exploration is to comprehend the realistic  geste  of  similar structures under side loads while  counting for the backstay effect, as defined by IS 16700.( 2017). To understand the changes in the shear force distribution among structural  rudiments when the  palace and tribune are modelled together, a perceptivity Analysis was performed in  agreement with IS 16700( 2017)  vittles, taking into account the stiffness parameters specified in  law. The force distribution changes are compared to the structure without the backstay effect. The  quantum of backstay forces developed at the  tribune-  palace interface is also presented in this paper, as is the impact on backstay forces with changes in side resistances caused by changing the  bottom diaphragm consistence and  tribune area.  

 Kush Shah, Desai, Shah( 2020) this  design was to  probe an intertwined modelling  fashion for a real- time 3B G 20 storey  structure with a  palace and a below- grade  tribune in order to make a realistic  vaticination of its  geste under earthquake loads. The impact of a below grade  tribune with a larger area and side stiffness than an below  palace on the side  cargo distribution,  geste , performance, and design  gospel of a side  cargo  defying system including  bottom diaphragms at the  corners of below grade  tribune and  halls was delved . Backstay Sensitivity Analysis was run on the structure to more understand the  geste and changes in force distribution among  colorful structural  rudiments when the  palace and  tribune are modelled together. The effect of the  reverse- stay effect on the  geste and performance of the  palace side  cargo  defying system was compared and analysed with a  structure that didn't have such an effect. The effect of cut- outs in the  tribune diaphragms on aft stay effect, force, and stress distribution in the diaphragm was also delved .  

Rangani, Patel( 2022) stated in general, the lower story  situations of amulti-functional altitudinous  structure have a larger plan area and advanced side resistance than the upper story  situations. As a result, the  thing of this  exploration is to comprehend the realistic  geste of  similar structures under side loads while  counting for the backstay effect, as defined by IS 16700.( 2017). The current study focuses on the effect of a single  palace structure connected. To that end, the ETABs  induce a simulation model with varying  palace height and  tribune height, which is  also analysed for the original static and response diapason  styles. The effect on the top  relegation of the  palace connected with the  tribune structure is observed in this study using the original static and response diapason  styles of analysis. The backstay forces that develop at the interface when side vertical forces are transferred from the  palace to the  tribune are delved . The  tribune has a negative effect on the shear force distribution at and above the interface  position of the structural wall. The discriminational  relegation between the structural walls is discovered to be caused by the  palace's positioning on the  tribune structure. 

 Rangani, Patel( 2022) examined seismic analysis of structural systems with  bottom diaphragms has  lately come  needed. A structural  mastermind's responsibility is to be  conservative about the  geste of any structural system that's used. Among the structural systems used around the world, diaphragms with rigid and semi-rigid  bottom plates are extensively used in analysis. This study focuses on the backstay effect, or the  tribune structural commerce with the  palace area, as well as the consideration of retaining walls as side stiffness  supplements as specified in the most recent altitudinous  structure  law IS67002016 for low and high rise structures.

Philip and Elavenil( 2017)  bandied the  goods of side loads caused by wind or earthquake. The side  cargo resistance of the structure is  handed by the interior structural system or the  surface structural system. The shape, structure, and material used all have an impact on how a structure responds to side  lading. In this study, three- dimensional  logical models of G 12 fabled  structures for regular and irregular  structures were generated and analysed for earthquake zone III in India using CSI ETABS software( 2015  interpretation). The  design's  thing is to perform seismic analysis( RSA) on regular and irregular  corroborated concrete  structures, as well as rigidity- grounded design using IS 13920. The findings of this analysis are  bandied in terms of story  deportations, drifts, shear, and stiffness. According to the findings, story  deportations increase linearly with  structure height; maximum storey drift is observed at the alternate  bottom for irregular structure and at the fourth  bottom for regular structure; maximum storey shear force was observed between the ground  bottom and the alternate  bottom for regular structure and at the ground  bottom for irregular structure, and the value decreases linearly with height; and storey stiffness variesnon-linearly for both structures.

  Jeong, Kang, Yoon, and Klemencic (2020) assessed the seismic performance of a 49- story domestic structure  presently under construction in Seoul, Korea. This case study's  structure has an irregular plan and a deep basement participated with  conterminous  structures. For the Maximum Considered Earthquake( MCE) and Rare Earthquake( shaft), a series of nonlinear time history analyses were performed( shaft). The  goods of basement modelling  styles were delved . The modelling of the girding underground structure included the transfer of torsional modes, which can  fluently be amplified by high  frequence ground  stir  factors, performing in localised damage at the upper part of the  structure. For a conservative design, the basement model with girding underground structures and non-soil-structure commerce is.  

Mercado, Mackie, and Monsalve(2021) developed Soil- structure commerce( SSI)  goods are of particular interest in seismic analysis and the design of altitudinous  structures on shallow foundations, particularly when both the structure and the soil are  subordinated to inelastic demands. This author's  thing is to  estimate the commerce of nonlinear soil- structure systems using the direct completely coupled approach to modelling SSI. Numerical simulations of direct and nonlinear altitudinous structures are performed, along with either fixed- base conditions at ground position or an  unequivocal soil  sphere. The soil  sphere was modelled using either direct elastic isotropic  native models or multiple yield  face aeroplane strain continuum  native models. Nonlinear link rudiments were used to control  figure, stiffness, and strength in a 30- story archetype. Algorithmically generated structural stiffness and mass biographies were used to satisfy specified modal characteristics of altitudinous  structures and achieve a more realistic response. Drifts, accelerations, deportations, hysteretic energy, and transfer functions are used to quantify the influence of nonlinear material responses for both structure and supporting soils  subordinated to  named earthquake time histories. Nonlinear SSI analyses heavily  told  the  reckoned seismic structural response presented in this paper, demonstrating a significant reduction in seismic demands when compared to those  attained with direct SSI models, which impacts structural  geste  and has practical counteraccusations  in seismic- resistant designs.

  Cristian and Miranda( 2021) delved  damping  rates inferred from 1,335 seismic responses recorded in 154 instrumented California  structures. These values were calculated using a parametric system identification  fashion in the time  sphere, and they were  subordinated to a battery of  trustability webbing tests to  insure that only high- quality data was retained. The performing damping  rates formed part of a data set of 1,037 high- quality values  deduced solely from  erecting seismic response, a database several times larger than  former studies of damping  deduced from seismic response. To  regard for the fact that  numerous of the data points were clustered because they came from damping  rates in the same  structure shaken by  colorful earthquakes, the data set was analysed using a direct mixed-  goods statistical model. It was discovered that damping  diminishments with  adding   structure height, which was the factor that stylish explained the data's  fairly large  friction. Contrary to some  former recommendations, it was discovered that once height variation is taken into account, the primary structural  structure material isn't statistically significant in the damping  rate of earthquake-prone  structures. When the combined material and side resistant system were included as a factor in the statistical model, an  fresh 6 of the  friction was explained. Steel  structures with moment- resistant frames have a slightly advanced damping  rate than  sword braced frames, according to the findings.  

Miranda, Cruz( 2017) this author investigates damping  rates in California altitudinous  structures grounded on movements recorded in instrumented  structures during earthquake movements. A aggregate of 41 measured seismic responses from 14  structures with 20 or  further stories are anatomized in the time  sphere using a parametric least- places system identification  fashion. The perceptivity of the structural response to variations in modal damping  rates is used to assess the  trustability of the inferred damping  rates. Using only  dependable inferred damping  rates, it's discovered that the abecedarian mode damping  rates  drop with  adding   structure height, reaching values lower than2.5, the damping value generally recommended for seismic design in the United States for  structures  high than 150 m. The variation in damping of advanced modes with  frequence is  also delved  by looking at the results of  structures where damping  rates of at least the first three modes can be reliably inferred. The variation of damping with  frequence is shown to follow an  roughly direct trend. There was no  substantiation to suggest that a mass-commensurable model would be applicable. The  breadth dependence of damping is  also delved  for  structures with four or  further recorded earthquakes, and no statistical correlation is discovered between the peak roof drift  rate and the  linked abecedarian damping  rate.

Hutt, Almufti, Willford, and Deierlein (2016) present an assessment of the seismic performance of existing tall buildings as well as strategies for increased resilience in San Francisco, where an archetype tall building is designed based on an inventory of the existing tall building stock. As a representative tall building, a 40-story moment-resisting frame system is chosen. The rectangular plan archetype building represents the state of design and construction practise from the mid-1970s to the mid-1980s. Nonlinear response history analysis (NLRHA) is performed with ground motions representative of the design earthquake hazard level defined in current building codes, taking into account near-fault directivity effects. In the 50-year ground motion hazard, mean transient interstudy drifts and story accelerations under 10% range from 0.19 to 1.14% and 0.15 to 0.81 g, respectively..

3. OUTCOME OF LITERATURE REVIEW

To gather various types of work on seismic analysis of high-rise structures and increasing lateral stiffness of the system various papers, thesis and research articles were studied thoroughly and referred. The idea behind doing literature review was to collect data and have understanding on different methods and approaches that can be used, to clear understand the software requirement of the project. Literature review was done to have a thorough guidelines during the entire project work.
Behavior of respective Lateral load resisting building
Response spectrum analysis
Time history analysis
Static analysis of high-rise building
One of the tallest buildings 
Application of loads on GLS and LLRS with Software 
· Different methods adopted to resist and transfer of seismic forces
· The peripheral walls has a unsymmetrical positions.periphery walls were Not the box in shape due to rock besides the periphery So it would be hard to judge where exactly we will get the back stay effect
· The peripheral walls has a unsymmetrical positions.periphery walls were Not the box in shape due to rock besides the periphery So it would be hard to judge where exactly we will get the back stay effect
· There isn’t any specific study which has been done with multitower keeping central core wall system as lateral resisting system. Moreover, there needs to be the thorough analysis required to use all the stiffness modifiers given in IS16700 for lower bound, upper bound, standard ULS and standard SLS models to reach to the conclusion of how exactly the additional mass is reacting on the sustainability of building

4. METHODLOGY

Modelling and design of Five G+50 storied commercial building connected with each other with single podium. Podium is till 5 floors of the building
Analysis of five individual towers for seismic forces keeping their respective distributive shear wall system as lateral load resisting system for each building.  We will be performing Response spectrum analysis with special moment resisting frame vs ordinary moment resisting frame in ETABS.
Static analysis of building for gravity loads and achieving the sizes of beams, columns , shear walls  and periphery retaining walls of podium.
Response spectrum analysis of the tower for lateral loads with direct load path method keeping distributive shear wall system as LFRS with a modifier of 0.35% as specified in Is16700 code
Response spectrum analysis of the tower for lateral loads with backstay method with upper bound modifiers
Response spectrum analysis of the tower for lateral loads with backstay method with lower bound modifiers[image: ]
Fig -1: Plan of building to be analysis



5. EXPECTED CONCLUSIONS

Behavior of multiple towers to the additional mass when connected to the single podium
Difference between load transfer and stress distribution to base of building in direct load path and backstay method.
Capacity of lateral load resisting system to sustain the loading below first podium level
Size comparison of columns and shear wall achieved in direct load path and backstay method.
Transfer of forces from the first connected level to the foundation through the perimeter walls 
Force distribution and size comparison of columns and shear walls in backstay method with upper bound modifier and lower bound modifier.
Achieving optimized sections of columns and shear wall by taking into combined effect of all five buildings shear walls of buildings as well as the peripherial walls for transfer of forces.
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