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Abstract 

This paper is based on the study of diverse research paper of diverse researchers which are 

used diverse soil types. On the bases of hard, medium and soft soil different researchers used 

in a variety of structure construction so that it get reaction against the lateral loads. Based on 

the study it concluded that the maximum researcher is worked on the medium soil taken as a 

reference. The utmost amounts of research are seismic activity basis in it and few are also 

wind limitation basis. Under building design somehow focussed on the grade of concrete. 

The constancy is more in hard soil and moderate in medium soil and the foundation 

adoptability is more necessary in soft soil. To make sure the structure is with stand alongside 

all the load is acting on the structure such as self weight of the structure, live loads & lateral 

loads such seismic activity and wind forces. The first steps constituent of construction is 

foundations which are resting on the soil bed below it. The soil having different properties 

and phases in it. As per Indian earthquake code provision the soil may be Soft, Medium and 

Hard Soil and also classified based on the zone wise.  So it significant to analysis structure 

the four different soil types phase because the landscape and strata of soil surface are differ as 

per the different site conditions. 

Keywords: Performance Point Assessment, Multistoried Buildings, Beam Concrete Grades, 

Soil-Structure Interaction, Seismic Stability 

 

Introduction 

Structures are subject to diverse types of lateral loads such as seismic activity& wind loads. 

The performance is differing with type of soil. The kindof consist as solid soil, medium & 

soft soil. The fondness of different soil type when seismic waves as they pass through the soil 

layer. When a structure is exposed to an earthquake, it impact with the foundation & soil 

mass. Thus changes the movement of the earth. This shows that the type of soil, & also based 

on type of structure, affects the movement of the whole system of earth structures. Because 
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seismic waves are transmitted from the earth, they consist of modify in the properties of the 

soil and work in diverse ways according to the equivalent properties of the soil. 

 

Vibrations that bother the earth's plane caused by waves generated in the earth are called 

earthquakes. It is said that earthquakes do not execute human life, but structures that are not 

built taking into account the forces of an seismic activity. Presently, earthquake-resistant 

structures in India attach great significance to personsafety. India is a subcontinent with more 

than 60% of the area in an seismic activity prone area. Most buildings built in India are 

designed with everlasting, semi-permanent moving loads in brain. But an seismic activity is a 

random weight that leads to demise, but it also violates the social circumstances of India. The 

degree to which the structural reaction alters the characteristics of seismic movements 

observed at the base level depends on the relative mass and stiffness properties of the soil and 

structure. Thus, the physical property of the foundation atmosphere is an significant factor in 

the earthquake reaction of the structures it supports. The future demand of each city will 

eventually contribute to attracting populace and living demand. This requirement leads to the 

development of a multi-story building. To oppose lateral forces and stay in place, tall 

structures need stability with or without any improvement in the same soil type. Optimization 

of stability. The issue of high construction stability has now become a major issue as 

communities approach cities that provide them with amenities. Along with the stability issue, 

another thing is optimization that maintains the efficiency of the massive structure and its 

load on the soil that ultimately carries it. Concrete is mainly the indisputable and necessary 

material that is used in construction to develop infrastructure around the world. 

 

 

Fig. 1: Curvature between Acceleration vs. Time period of hard, medium and soft soil. 
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The curve is basically shown the response of earthquake. The response is in terms of 

vibration analysis of the structure.  The vibration phenomena are taken place with structural 

natural time period and acceleration generated on it. The three curves are drawn in it. Hard 

soil is below bottom curve shown that less time and acceleration are achieved through it. 

Similarly the soft soil curve having maximum value so that responses are more in 

acceleration and time period terms. Medium soil exhibit in between them. These types of 

condition are vary with the site area and locality of the soil type. Hence it is important to 

study about stability based on hard, medium and soft soil. 

 

Literature Review 

The following literature papers are studied for the study and knowledge of Stability analysis 

of multi-storey building. The main emphasis on the soil type.The review on the literature is as 

follows: 

 

 Vishwakarma & Maru (2019)  

In this Project, the state of human comfort in a high-rise building under wind excitation is 

estimated using the peak acceleration estimate using the Indian standard code IS 875 (part 3): 

2015. Consider four different frame pipes of a high-rise circular structure having G + 20, G + 

30, G + 40 and G + 50 with different conditions, that is, a normal plate, a secondary beam, a 

waffle plate and a ribbed plate are taken. A typical round floor with a diameter of 50 m and 

symmetrical in plan in both main directions. Then, using ETABS-2013 software, the 

maximum displacement is estimated by dynamic building wind analysis using the corrosion 

factor method. Using maximum bias, the Acceleration Peak will be calculated using IS-875 

(Part 3); 2015 for various structural conditions of scaffold pipes and construction modes. The 

peak acceleration obtained in the analysis is compared with the reference data provided by 

Smith. S.B. and the Coull book and human comfort perceived level are calculated for the 

Indian tertiary level of the described location of India, from which the evaluation of the 

effective high-rise building under dynamic wind load is analyzed. 

 

 Ahamad  et al .(2020)  

In the current era or scenario, the G + 12 structure located in zone III is considered for 

analysis. The analysis is carried out for seismic zone III. The structural model is analyzed and 

compared with different porch locations for seismic zone III according to IS 1893-2016 for 

analyzing the response spectrum. Results are assessed for offset, line offset, baseline offset, 

etc. Results are obtained and presented as plots and tables for the seismic zone. A building 



International Journal of Innovations in Research | ISSN: 3048-9369 (Online) 

 

www.ijir.info | Volume 2 (Issue 1) | July – September, 2025  Page 26 
 

with a porch exposed to seismic effects with seven different locations, based on the analysis 

results, was obtained for seven locations of a multi-storey building. The results show several 

results: maximum displacement at location 7, maximum basic shear at location 1, maximum 

axial force at location 6, maximum column shear force at location 1, maximum location 1 of 

the column bending moment, beam shear force. 

 

 Ahamad et. al. (2020) 

This article provides a short description of determining the best porch location with the help 

of staad-pro.  The analytic approach is used under it. The article aim is seismic waves effect . 

staad-proapproach is used under it. This article concludes that it is really important to use 

analytical methods before building multi-story buildings in seismic and non-seismic areas. 

After studying all the documents, we can easily understand the importance of analytical 

methods. We can easily calculate the effect of seismic loading using programs such as staad 

pro and E-tabs before the construction of multi-storey buildings. Calculation and modeling is 

the main purpose of the conclusion. 

 

 Kumawat et. al.(2020) 

In this era of multi-story building design and architectural vision, a new idea is required. The 

diverse competitors surrounded by them made the construction with their own choice, as well 

as market demand and a multi-story structure, perform extremely important work in 

innovative and new fields. This should explain the complexity of the production of the 

region, along with the architectural and structural point of view. Composite and varied floor 

arrangements on similar substrates require reliability with a constructive approach. These 

types of structures are the Twin Tower structure used in this modern globe. In this study, 

outcome evaluation parameters such as floor displacement and drift are derived from the 

props of the multi-story structure of the twin tower located in Zone III earthquakes, 

earthquakes impact the structure under 5 different shapes, and studied with Staadpro assistant 

software design 

 

 Khan and Pal (2020)  

 The structure is now ready with a lot of modern traditions such as tall construction, etc., and 

there the need is met with fresh modernization and latest thoughts. Many associated 

innovators have used them to build a structure with their own alternative as well as market 

demand. The parameter estimates for consequences such as floor displacement and drift are 
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derived from the foundations of any multi-story structure located in an earthquake.Zone III, 

earthquake effects affect the building under 7 different best sized columns to reduce baseline 

displacement. For base shear reduction, use the best column size of columns with the same 

concrete class in a multistory building under seismic loading to study base shear reduction 

and verify with the E-Tabs design software alliance. 

 Upadhyay and  Jamle (2020)  

The current work shows the literature survey of various researchers who have been 

contributing in this field. Conclusions with the outline of the proposed work are provided at 

the end of the work. It conclude the above literature review, it is found out that it is necessary 

to introduce stiffness increasing members in tall structures to increase the lateral load 

handling capacity. Various researches already done till now in terms of stability 

improvement. Since one side of the current theme is to increase overall stiffness to resist 

lateral load but the other side is; that it increases overall construction cost. To maintain these 

two things, wall belt supported system plays a major role. Hence wall belt supported system 

should be implemented in tall structures. The upcoming proposed work shows various wall 

belt stability cases with different grades of concrete with different thickness. The optimum 

case of stability by comparing all the decided cases of different thickness will be 

implemented and shown in upcoming papers. 

 Upadhyay and  Jamle (2020)  

The shear wall belt system so introduced to make the tall structure stiff and the lateral 

movement of the same will reduced. To demonstrate this, total 10 tall structures are prepared 

and analyze it by applying the wall belt of different thickness of different grades. After deep 

comparative analysis, it has been found out that Building case B7 emerges as the best wall 

belt grade stability case. maximum displacement in X direction has aminimum value of 

314.063 mm for Building caseB7 and value of 166.992 mm obtained same inBuilding B7. 

The values are more in Building caseB0 when shear belt is not used then it 

drasticallydecreases since stiffness is more when shear belt isused. Base shear values 

increases with increase inadditional member in a structure. Building case B0seems lesser 

value of base shear. Building case B4and B7 seems lesser value of shear forces with avalue 

of 3317.0919 KN.Maximum Axial Forces in Column for all Wall BeltStability Cases seems 

lesser in Building case B7with a minimum value of 4922.3212 KN.Shear forces in column 
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increases with increase inadditional member in a structure and behavessame as base shear 

parametric value. 

 

 

 Mahajan and Jamle (2020) 

The current work is going -to show the stability criteria of changing the grades of beams 

without altering the size at various floor levels. Total 6 cases of the current theme created and 

analyzed with the help of software approach after then result is compared. Result shows that 

the increase of stability has seen in Case BS3 and Bs4 and would be recommended whenever 

this type of stability activity performed. 

 Malviya and Jamle (2020) 

As the current study carried out a comparative and understandable behavior of the multi 

storied building column component with regular and irregular grade of concrete. A software 

analytical approach is used for the analysis of total five similar building models with same 

and different grades. Different cases show its different behavior and define its own 

importance of grade change. At last conclusions have drawn for theefficient and final case 

that shows optimal location of grade change in concrete columns in a symmetric structure. 

Grade location case T shows least parametric values after comparison with other grade 

location cases. 

 Patidar and Jamle (2020)  

The current work demonstrates the destructive effects of earthquake over a multistoried 

building. For this, Total 12 shear wall stability case residential apartment building models are 

prepared and are assumed to be located at seismic zone III with shear wall located at its core. 

These models have different shear wall thickness viz. 0.140m, 0.160m, 0.180m and 0.200m 

combined with M20, M30 and M35 grades of concrete. Observing all the parameters, for 

making the multistoried building more stable, it is necessary to increase the thickness of shear 

wall members with higher concrete grade. 

 Jajoriya et al.  (2020) 

The present study describes about group action of pile group, modeling of four piles were 

taken for study. In study, spacing between pile groups are taken as 2.5D and 3.5D (D-

Diameter of pile).0.8 is the diameter of four pile group. Different pile arrangements are taken 
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such as rectangular, square, staggered; diamond 1 and diamond 2. Analysis for different 

shapes of pile groups are done by RS method using software approach. bending moment 

,Displacement, Shear force and three types of stresses are evaluated under the analysis of 

models. 

 

 Jajoriya et al.  (2020) 

 The paper is based on the study of pile group.  It is based on the of four piles groups is 

carried out taking space between them as 2.5 and 3D.The dia.  of piles is 0.6 and the dia. of 

the group of eight piles is 0.4, the form chosen to organize the group of piles is Rect., Square, 

2 types of Diamond and staggered pattern. The analysis of the different groups of shape piles 

will be carried out using the RS method based on STAAD,Pro. Parameters such as 

displacement, SF and BM are taken into account for the pile group analysis. The paper 

concluded that other than regular grouping rectangle and diamond pattern is also play 

efficient role when square model is not to be preferred as per site conditions. 

 

 Jamle et al. (2017) 

The aim of the present study is to compare the behavior of multi-storeyed building of 

conventional R.C.C.,having flat slab with or without shear walls and to analyze the effect of 

building height on the performance under earthquake forces. Also effect of with or without 

shear wall for flat slab building on seismic behavior with varying thickness and varying 

position of shear wall are studied. In this work, the effects of seismic forces in zone V on 

these buildings are also carried out. For this, G+9, G+18, G+27 and G+36Storeyed models, 

each of plan size 20X20m are selected. For stabilization of the variable parameters, shear 

wall are provided at different locations. To study the effect of different location of shear wall 

on flat slab multi-storey building, static analysis (Equivalent Static Analysis) in software 

STAAD Pro is carried out for zone V. The seismic parametric studies comprise of lateral 

displacement, storey drift, drift reduction factor and contribution factor. 

 

 Nagar et al. (2020) 

Observing all the parameters, the main aim of this work has achieved with lessening the Base 

Shear parameter in both X and Z direction in residential cum commercial (G+18) multistoried 

building under seismic loading. Building beam case BCC4 observed and obtained as efficient 

case for beam change cases at different levels and should be recommended when this type of 

approach will be adopted in any earthquake zones. On other hand, Building column case CC4 
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observed and obtained as efficient case for column change cases at different levels and should 

be recommended when this type of approach will be adopted in any earthquake zones. After 

deep analytical approach, it has been found and studied that base shear beam reduction case 

BCC4 observed and obtained as efficient case for both beam change cases and column 

change cases at different levels and should be recommended when this type of approach will 

be adopted in any earthquake zones. Keywords: Base Shear Reduction, Beam cases, Bending 

Moments, Column cases, Concrete Grade, Displacement, Dual System, Multistoried 

Building, Shear Force, Shear Wall 

 

 Khan et al. (2020) 

The use of the shear wall at corners focuses the view of structural stability in present era and 

its useas dual system in a multistoried structure, since the major focus is to reduce the lateral 

loads acting on it. Theresearch topic to reduce the lateral load in the current trend has 

increasing day by day. This trending expansionleads to the result in safe high rise structures. 

To contribute something in this, the current work shows the survey of the research works 

presented in shear wall usage and concrete core topics in dual structures as per Indian 

Standards. This study deals with the comparative analysis of the research trend on the current 

topic and after the survey, comprehensive outcomes are provided in conclusions that forms 

the objectives of the additional study. The main focus is to check the dual system with grade 

change in concrete with fixed thickness of shear wall members at corners that has going to be 

a major part of the study for upcoming proposed work. 

 

 Yadav et al. (2019) 

The reduction of the overall project budget ensures cost-effectiveness, provided that stiffness 

requirements are not compromised. To achieve this balance, the study was conducted in two 

stages: the first involving single-core shear wall buildings and the second focusing on dual-

core shear wall buildings, each carried out in four phases. In the first phase, five single-core 

buildings with varying openings were modeled, and their analyses were performed in the 

second phase; similarly, six dual-core buildings with different openings were modeled in the 

third phase, followed by their analyses in the fourth. The results indicate that a 25% opening 

in single-core shear walls and a 50% opening in dual-core shear walls offer the most 

economical designs. Under seismic conditions, Case 5 of the single-core structures and Case 

6 of the dual-core structures demonstrated the best overall performance. 
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Conclusion 

The following conclusions are made based on the above research papers  

 The Model category is based on the moment resisting framed type mostly other than this 

hull core; shear wall & belt also used by some of researchers. 

 Comparative study of soil types with different zone of earthquake.  

 Medium soil placed result are moderate under moderate magnitude, soft soil are results 

having more magnitude and lesser results are gets in hard soil structure.  

 Comparative study of soil types with different zone of earthquake.  

 The most researcher worked on medium type of soil. So that it os medium range adopted 

for the ansysis 

 The result taken as building frame are displacement, bending & overturning moments, 

base shear for earthquake based so that rigidity of the structure. 

 The results are varying with change in the structural frame type.  

 Shear wall play an important role in the rigidity of the building.  

 Grade of concrete also play important role in the strengthen of the structure.  

 Static approach and linear dynamic approach is adopted. 
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