SEISMIC EVALUATION OF MULTISTORIED FRAMED STRUCTURES WITH SOFT STOREY

Abstract
This paper presents a comprehensive evaluation of the seismic performance of multi-storied reinforced concrete (RC) framed structures exhibiting soft storey effects, with a focus on vulnerability assessment, analytical methodologies, and retrofitting techniques. Soft storeys—characterized by reduced lateral stiffness relative to adjacent floors—are recognized as critical weak points that significantly increase the risk of structural damage and collapse during seismic events. The study synthesizes findings from extensive literature, highlighting the impact of soft storeys on key seismic parameters such as base shear, storey drift, lateral displacement, and natural period. Various structural analysis approaches, including linear static, nonlinear dynamic, time-history analyses, and machine learning-based prediction models, are reviewed with an emphasis on their efficacy in capturing seismic responses. The role of structural modifications—such as the incorporation of shear walls, bracings, tuned mass dampers (TMDs), and infill materials—is examined as viable strategies to mitigate seismic vulnerabilities. The paper identifies research gaps related to cost-effectiveness, durability, and performance of retrofitting methods under diverse seismic zones and soil conditions. Additionally, the review underscores the importance of advanced simulation tools (ETABS, SAP2000, and STAAD Pro) and experimental validations in refining seismic design and retrofitting frameworks. This synthesis provides valuable insights for structural engineers and researchers aiming to improve the seismic resilience of RC buildings with soft storey configurations and informs future research directions for safer and more economical earthquake-resistant building designs.
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1. Introduction
A building's soft story is one that isn't rigid enough or flexible enough to survive an earthquake. There is a lot of open space on the soft floor [1]. A storey is considered soft if its lateral stiffness is less than 70% of the story above or less than 80% of the average lateral stiffness of the three storeys above, under IS-1893(part I):2016 [2]. Inter-story drift is considerable in a building with a soft first story, but it is lower in the upper story of a structure with a soft first story [3].
The column has to be very strong in the first floor because the stress there is the strongest [4]. Buildings with simple, uniform shapes are less likely to be damaged during earthquakes, as we know from past experience. For earthquake safety, it is very important that the stiffness stays the same in both the horizontal and vertical lines [5]. When there is a break in a building, power buildup and twisting happen at the break, which could cause a part to fail [6]. The general seismic base strain that a building goes through in an earthquake depends on the time of the event. R.C.C [7]. To fight horizontal forces, shear walls are often used. The beam, column, and wall work together to make the structure stronger and stiffer [8]. Shear walls make horizontal displacement much less likely to happen in both directions [9]. 
It shows that the body is now stiffer. In previous studies, a significant drop in floor drift was also seen [10]. The story shear of structures has dropped by a huge amount [11]. The storey shears get a lot higher when shear walls are added [12]. Adding shear walls to a building makes it more likely to experience horizontal loads than a building with only a frame.
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Fig 1. Models of Multistore Framed Structures with Different Soft Storey Configurations
The study's goal is to look into how structurally weak multi-story reinforced concrete structures with soft floors are [13]. This is an important problem because of the risk of earthquakes [14]. When it comes to improving the building's resilience and safety, evaluating their performance is quite important [15]. The goal of this study is to find out things that can help people come up with good ways to deal with problems and make designs better [16].
Buildings made of concrete reinforced with cement (RCC) are very common in cities because they last a long time and use space well [17]. These buildings include multi-story structures. However, a common structural weakness in these kinds of buildings happens when a soft floor is added, usually at ground level, for parking or business purposes [18]. Due to the fact that this soft storey does not possess the same level of structural strength as the above levels, the building is prone to a disproportionate amount of collapse and damage in the case of seismic occurrences. After completing a structural audit, the study suggests retrofitting soft story structures in an efficient manner, which would result in an increase in the seismic resilience of these structures and a reduction in the likelihood of damage occurring [19].
[bookmark: _Toc187416298]2. Literature Review 
In 2015, Poonam Patil and D.B. Kulkarni used ETABS to do a linear dynamic study of the effects of filling materials on high-rise buildings [20]. They found important factors like base stress, floor displacement, and drift.  However, the combined impact of infill materials with soft storey configurations remains underexplored, indicating a research gap in integrated seismic design approaches. Similarly, Hardik Bhensdadia (2015) employed pushover analysis to reveal that floating columns and soft storeys amplify base shear and displacement with increased building height, underscoring the need for enhanced seismic design strategies that consider complex interactions [21].
Linear and nonlinear seismic analyses have been emphasized by Singh Shailendra (2015) and Danish Khan & Aruna Rawat (2016), who demonstrated the benefits of precise modelling and the integration of eccentric bracing to improve seismic resistance. Despite advances, the combined effects of bracing, infill, and soft storey anomalies require further investigation [22], [23].
Bharat Diliprao Daspute (2020) highlighted shear walls and chevron bracing as effective retrofitting techniques to mitigate seismic risks, yet stressed the necessity for novel strengthening methods [24]. Research by Wijaya (2020) further explored the role of infill materials in lateral stress resistance, although holistic evaluations of combined structural elements are still lacking [25].
Pednekar (2025) demonstrated through nonlinear analyses that buildings with soft storeys show heightened vulnerability, with critical parameters such as storey drift peaking above the soft storey, while base shear remains relatively constant [26]. Freddi (2021) These results show how important it is to use complex research and repair plans that are made for each earthquake zone  [18].
Several studies have addressed design codes and strengthening strategies. Ananda Rao (2020) identified limitations in current seismic codes, advocating for zone-specific design optimization [28]. Labib (2024) proposed seismic strengthening measures but noted the lack of cost-effectiveness studies in real-world contexts [29]. Further research by Vihar S. Desai et al. (2017) introduced advanced predictive models using Backpropagation Neural Networks for accurate estimation of storey drift, though their applicability across diverse conditions requires further validation[ 15].
B. Lalitha Chandrahas and P. Polu Raju (2017) and Sayed Mahmoud et al. (2017) explored time-history analyses revealing critical seismic parameters but acknowledged insufficient understanding of dynamic properties in buildings with partial infill walls [31]. Long Hui (2021) focused on seismic response in tall structures but called for inclusion of soil-structure interactions and nonlinear effects in future studies [32].
Retrofitting efficacy was demonstrated by C.K. using chevron bracing and dampers, and by Ozturk and Ogutcu (2018) with steel diagonal elements; however, long-term performance and practical implementation remain open research areas [33]. Zhang (2025) Studies by further highlighted the seismic vulnerability of open ground floors and the beneficial impact of infill wall struts, emphasizing the need for research on durability and cost-effectiveness [34].
Additional investigations into vibration effects from adjacent infrastructures (Vogiatzis & Mouzakis, 2018) and shear wall impacts on displacement and drift (Sanjay G. K., 2018) underline the complexity of real-world seismic challenges and the importance of considering various soil types and structural irregularities [35].
Irregular structures and their performance were studied by Sardiwal et al. (2019), with calls for nonlinear behavioral analysis, while Akash Kumar and Kundan Kulbhushan (2019) highlighted gaps in advanced seismic-resistant technologies and sustainable design practices [36].
Machine learning frameworks for seismic damage classification (Harirchian et al., 2020) and comparative evaluations of RCC bracing systems (Islam & Waseem, 2020) represent emerging research frontiers aimed at optimizing seismic resilience and cost-effectiveness[37]. Recent works by Shubham Bujade (2020) and Abd-Elhamid et al. (2020) reinforce the benefits of struts, shear walls, and dampers in improving seismic performance, yet long-term durability and economic assessments are needed [38], [39] . Studies focusing on the impact of soil type, short columns, and infill walls (Abdi & Yaseen, 2021; Isık et al., 2023; Pokhrel & Adhikari, 2021) suggest further exploration into the combined structural and geotechnical factors affecting seismic response[ 17].


Table 1.Summary of Key Literature on Seismic Evaluation of Multi-Storeyed Buildings with Soft Storey Effect

	Author(s) & Year
	Focus/Study
	Key Findings
	Research Gaps/Limitations
	Recommendations/Future Work

	Poonam Patil & D.B. Kulkarni (2015) [41]
	Impact of infill materials on high-rise buildings (ETABS linear dynamic analysis)
	Assessed seismic metrics like time, base shear, displacement, and drift
	Did not study combined effect of infill and soft storey
	Investigate combined effects for complete seismic design

	Hardik Bhensdadia (2015) [21]
	Floating columns and soft storeys (pushover analysis)
	Base shear and displacement increase with height and mass
	Limited analysis on interaction under dynamic seismic conditions
	Develop advanced analytical techniques and mitigation options

	Singh Shailendra (2015)[22]
	Linear modeling and seismic analysis for high-rise RC with soft storeys
	Significant floor displacement and drift differences
	Need for analysis of different building types and materials
	Explore pushover and time-history analysis for performance

	Danish Khan & Aruna Rawat (2016) [23]
	Eccentric bracings at soft storey level
	Eccentric bracings improve seismic resistance
	Did not study combined effects with masonry infills and soft storeys
	Study combined structural element effects

	Ganesh Kumbhar & Anirudhha Banhatti (2016)
	Retrofitting buildings with shear walls and chevron bracing
	Shear walls and bracing improve strength and reduce stiffness irregularities
	Limited scope on retrofitting approaches
	Research new retrofitting methods

	Dattatraya L. Bhusnar et al. (2016)
	Seismic performance with various infill materials
	Evaluated infill materials for lateral stress resistance
	Focused on individual elements, not combined impact
	Study combined effects of infills and structural systems




3. Research Methodology
This review paper uses a thorough and organised method to look at how multi-story reinforced concrete (RC) built buildings respond to earthquakes and how vulnerable they are to damage. The methodology begins with an extensive literature survey, encompassing peer-reviewed journals, conference proceedings, and authoritative codes such as IS-1893 (Part 1: 2016). Some important studies that look at different types of earthquake analysis—like linear dynamic analysis, nonlinear pushover, time history analysis, as well as machine learning approaches—are looked at closely to find out what is known, what is still unknown, and what new trends are starting to show up. Data from experimental investigations, numerical simulations using software like ETABS, SAP2000, and STAAD Pro V8i, and retrofit strategies such as shear walls, bracing, and Tuned Mass Dampers (TMDs) are synthesized to assess structural performance under seismic loads. Emphasis is placed on understanding the effects of soft storey configurations, infill materials, retrofitting techniques, and seismic zone variations. It is possible to compare different modelling methods and performance measures like base shear, floor drift, horizontal movement, and natural rates. The methodology includes gap analysis to highlight underexplored areas, such as combined effects of soft storey with infill and retrofit techniques, cost-effectiveness of strengthening methods, and long-term durability under seismic demands. The results help suggest new areas for study and changes that can be made to the way buildings are built to make them more resistant to earthquakes in RC structures with soft floors.
4. Conclusion
A thorough study of the seismic performance of multi-story buildings made of reinforced concrete with soft storey effects shows that soft storeys have a big effect on how vulnerable the structure is to earthquakes. This is mostly because they make the structure less stiff and strong at critical levels, which can cause floors to move around more and possibly collapse. Numerous studies have demonstrated that integrating retrofitting measures—such as shear walls, eccentric bracings, tuned mass dampers, steel diagonal elements, and advanced braced frame systems—substantially enhances the seismic resilience of such structures. However, despite extensive research on individual structural elements, there remain critical gaps in understanding the combined effects of soft storeys with infill materials, various retrofitting techniques, and dynamic soil-structure interactions, particularly across different seismic zones and soil conditions. Furthermore, cost-effectiveness and long-term durability of retrofit solutions require deeper exploration. Emerging computational methods, including nonlinear dynamic analysis and machine learning approaches, show promise for more accurate seismic performance prediction and optimization. Future research should focus on integrated, multi-parameter seismic design frameworks that address structural irregularities, retrofitting strategies, and practical implementation challenges, to develop safer, economically viable, and resilient multi-storey buildings in seismic-prone regions.
5. Future Scope 
We have learnt a lot about how multi-story reinforced- concrete (RC) structures with soft floor effects respond to earthquakes, but there are still some study gaps that point us in good paths for future work. Future studies should focus on the combined influence of various structural elements such as infill materials, eccentric bracings, and retrofitting techniques (shear walls, tuned mass dampers, and steel bracings) under different seismic zones to develop holistic seismic design and mitigation strategies. It is very important to look into how long different repair methods last, how much they cost, and how easy they are to use, especially in places with different types of land and climate.  Advanced nonlinear dynamic analyses incorporating time-history and pushover techniques, coupled with machine learning approaches for predictive modelling, can provide deeper insights into seismic performance and vulnerability. Furthermore, research should extend to irregular building geometries, high-rise structures, and soil-structure interaction effects, which remain less studied. The impact of dynamic environmental factors such as wind loads and urban vibrations also requires further attention. Lastly, the development of zone-specific design guidelines, economic feasibility studies, and sustainability assessments will support safer, more resilient, and cost-efficient construction practices, especially in earthquake-prone regions. Addressing these areas will significantly enhance seismic resilience and inform future building codes and structural engineering practices.
Statements and Declarations
Ethical Approval 
“The submitted work is original and not have been published elsewhere in any form or language (partially or in full), unless the new work concerns an expansion of previous work.”
Consent to Participate
“Informed consent was obtained from all individual participants included in the study.”
Consent to Publish
“The authors affirm that human research participants provided informed consent for publication of the research study to the journal.”
Author Contributions
[bookmark: _Hlk204944754]“All authors contributed to the study conception and design. Material preparation, data collection and analysis were performed by [Mr. Charakpalle Chandrashekhar Vishwanath, Prof. Dr. Sachin Sharma] and [Prof. Dr. Sachin Sharma]. The first draft of the manuscript was written by [Mr. Charakpalle Chandrashekhar Vishwanath] and all authors commented on previous versions of the manuscript. All authors read and approved the final manuscript.”
Funding
“The authors declare that no funds, grants, or other support were received during the preparation of this manuscript.”
Competing Interests
“The authors have no relevant financial or non-financial interests to disclose.”
 Availability of data and materials
“The authors confirm that the data supporting the findings of this study are available within the article.”
Acknowledgements 
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors. 
Declaration of competing interest 
The authors declare that they have no known competing financial interests or personal relationships that could have appeared to influence the work reported in this paper.
REFERENCES
[1]	D. Saurav, “bachelor of technology in civil engineering,” 2019.
[2]	S. K, K. i. Praseeda, and C. Pany, “Moderating the Soft Storey Impact in Multi-Storey Buildings: A Comparative Seismic Investigation,” Journal of Sustainable Construction Materials and Technologies, vol. 9, no. 4, pp. 355–364, Dec. 2024, doi: 10.47481/jscmt.1607472.
[3]	J. Cai, G. Bu, C. Yang, Q. Chen, and Z. Zuo, “Calculation Methods for Inter-Story Drifts of Building Structures,” Advances in Structural Engineering, vol. 17, no. 5, pp. 735–745, May 2014, doi: 10.1260/1369-4332.17.5.735.
[4]	J. G. Teng, J. W. Zhang, and S. T. Smith, “Interfacial stresses in reinforced concrete beams bonded with a soffit plate: a finite element study,” Construction and Building Materials, vol. 16, no. 1, pp. 1–14, Feb. 2002, doi: 10.1016/S0950-0618(01)00029-0.
[5]	M. Malekizadeh, N. Fanaie, and A. A. Pirasteh, “Vertical component effects of earthquake and soil-structure interaction on steel gabled frames,” Journal of Constructional Steel Research, vol. 196, p. 107409, Sep. 2022, doi: 10.1016/j.jcsr.2022.107409.
[6]	M. Almarwae, “Structural Failure of Buildings: Issues and Challenges,” 2017.
[7]	C.-H. Zhai, Z. Zheng, S. Li, and L.-L. Xie, “Seismic analyses of a RCC building under mainshock–aftershock seismic sequences,” Soil Dynamics and Earthquake Engineering, vol. 74, pp. 46–55, Jul. 2015, doi: 10.1016/j.soildyn.2015.03.006.
[8]	M. Gorji Azandariani, M. Gholhaki, M. A. Kafi, and T. Zirakian, “Study of effects of beam-column connection and column rigidity on the performance of SPSW system,” Journal of Building Engineering, vol. 33, p. 101821, Jan. 2021, doi: 10.1016/j.jobe.2020.101821.
[9]	G. Cerè, Y. Rezgui, W. Zhao, and I. Petri, “Shear walls optimization in a reinforced concrete framed building for seismic risk reduction,” Journal of Building Engineering, vol. 54, p. 104620, Aug. 2022, doi: 10.1016/j.jobe.2022.104620.
[10]	A. C. Laing and S. N. Robinovitch, “Low stiffness floors can attenuate fall-related femoral impact forces by up to 50% without substantially impairing balance in older women,” Accident Analysis & Prevention, vol. 41, no. 3, pp. 642–650, May 2009, doi: 10.1016/j.aap.2009.03.001.
[11]	S. Suresh Kannan, “Seismic Analysis of Soft Storey Building in Earthquake Zones,” IOP Conf. Ser.: Earth Environ. Sci., vol. 1130, no. 1, p. 012023, Jan. 2023, doi: 10.1088/1755-1315/1130/1/012023.
[12]	A. Iqbal, B. Todorov, and A. Billah, “combination of steel plate shear walls and timber moment frames for improved seismic performance,” 2020.
[13]	M. Mahmud, Md. F. Shahriar, and A. M. Sunny, “Comparative Study on Reducing Soft Storey Effect in RC Structures,” in Proceedings of the 1st International Conference on Recent Innovation in Civil Engineering and Architecture for Sustainable Development (IICASD 2024), vol. 260,Md. K. Miah, Md. N. Islam, Md. A. Alam, Md. A. Taiyab, Md. R. Karim, B. I. Choudhury, Md. M. Hossain, Md. S. Anwar, Md. Z. Hasan, and Md. S. Mia, Eds., in Advances in Engineering Research, vol. 260. , Dordrecht: Atlantis Press International BV, 2025, pp. 65–76. doi: 10.2991/978-94-6463-672-7_7.
[14]	H. H. Korkmaz, A. Yakut, and A. Bayraktar, “Analysis of a multi-story reinforced concrete residential building damaged under its self-weight,” Engineering Failure Analysis, vol. 98, pp. 38–48, Apr. 2019, doi: 10.1016/j.engfailanal.2019.01.043.
[15]	T. McAllister, “Developing Guidelines and Standards for Disaster Resilience of the Built Environment: A Research Needs Assessment,” National Institute of Standards and Technology, NIST TN 1795, Mar. 2013. doi: 10.6028/NIST.TN.1795.
[16]	R. Bender-Salazar, “Design thinking as an effective method for problem-setting and needfinding for entrepreneurial teams addressing wicked problems,” J Innov Entrep, vol. 12, no. 1, p. 24, Apr. 2023, doi: 10.1186/s13731-023-00291-2.
[17]	A. Francis, V. Padmanabhan, and A. Thomas, “A life cycle assessment – based case study analysis of the sustainability of ‘vernacular’ versus contemporary construction techniques,” ECAM, Jul. 2024, doi: 10.1108/ECAM-12-2023-1255.
[18]	K. Al-Kodmany, “The Sustainability of Tall Building Developments: A Conceptual Framework,” Buildings, vol. 8, no. 1, p. 7, Jan. 2018, doi: 10.3390/buildings8010007.
[19]	D. D. Ahiwale and R. R Khartode, “Evaluation Seismic Response for Soft Storey Building Retrofitted with Infill, Steel Bracing and Shear Wall,” JOST, vol. 05, no. 02, pp. 1–13, May 2020, doi: 10.46610/JOST.2020.v05i02.001.
[20]	K. A. Zagade, A. Patil, and A. Galatage, “Linear Dynamic Analysis of High-Rise Building Using Etabs,” vol. 3, no. 8, 2021.
[21]	H. B. Hardik Bhensdadia, “pushover analysis of rc frame structure with floating column and soft story in different earthquake zones,” IJRET, vol. 04, no. 04, pp. 114–121, Apr. 2015, doi: 10.15623/ijret.2015.0404020.
[22]	S. Shailendra and V. H. Babulal, “Seismic Response of Soft Storey on High Rise Building Frame,” International Journal of Engineering Technology and Computer Research, 2015.
[23]	D. Khan and A. Rawat, “Nonlinear Seismic Analysis of Masonry Infill RC Buildings with Eccentric Bracings at Soft Storey Level,” Procedia Engineering, vol. 161, pp. 9–17, 2016, doi: 10.1016/j.proeng.2016.08.490.
[24]	Bharat Diliprao Daspute and MGM’s JNEC Aurangabad, “Seismic Retrofitting of RC Structures with Exterior Shear Walls and Bracing,” IJERT, vol. V9, no. 08, p. IJERTV9IS080114, Aug. 2020, doi: 10.17577/IJERTV9IS080114.
[25]	H. Wijaya, P. Rajeev, E. Gad, and A. Amirsardari, “Effect of Infill-Wall Material Types and Modeling Techniques on the Seismic Response of Reinforced Concrete Buildings,” Nat. Hazards Rev., vol. 21, no. 3, p. 04020031, Aug. 2020, doi: 10.1061/(ASCE)NH.1527-6996.0000395.
[26]	S. M. Pednekar and G. Velip, “Effect of soft storey conditions on the seismic performance of tall concrete structures- A Literature Review,” 2025.
[27]	F. Freddi et al., “Innovations in earthquake risk reduction for resilience: Recent advances and challenges,” International Journal of Disaster Risk Reduction, vol. 60, p. 102267, Jun. 2021, doi: 10.1016/j.ijdrr.2021.102267.
[28]	R. Venkata Rao and J. Taler, Eds., Advanced Engineering Optimization Through Intelligent Techniques: Select Proceedings of AEOTIT 2018, vol. 949. in Advances in Intelligent Systems and Computing, vol. 949. Singapore: Springer Singapore, 2020. doi: 10.1007/978-981-13-8196-6.
[29]	A. A. A. Labib, T. A. Khan, S. Ahmad, and S. R. Shafi, “assessment of the cost-effectiveness of seismic retrofitting and reconstruction for an existing garment factory building,” 2024.
[30]	R. Suryanita, H. Maizir, Y. Firzal, H. Jingga, and E. Yuniarto, “Response prediction of multi-story building using backpropagation neural networks method,” MATEC Web Conf., vol. 276, p. 01011, 2019, doi: 10.1051/matecconf/201927601011.
[31]	S. Mahmoud, M. Genidy, and H. Tahoon, “Time-History Analysis of Reinforced Concrete Frame Buildings with Soft Storeys,” Arab J Sci Eng, vol. 42, no. 3, pp. 1201–1217, Mar. 2017, doi: 10.1007/s13369-016-2366-1.
[32]	H. Long, Z. Wang, C. Zhang, H. Zhuang, W. Chen, and C. Peng, “Nonlinear study on the structure-soil-structure interaction of seismic response among high-rise buildings,” Engineering Structures, vol. 242, p. 112550, Sep. 2021, doi: 10.1016/j.engstruct.2021.112550.
[33]	M. Ozturk and T. F. Ogutcu, “An Experimental Study on the Strengthening of RC Frames with Soft Storey Irregularities with Different Types of Steel Diagonals,” Period. Polytech. Civil Eng., Oct. 2018, doi: 10.3311/PPci.11965.
[34]	J. Zhang, L. A, X. Guo, X. Liu, Y. Wang, and Y. Liu, “A simplified seismic design optimization approach for RC school buildings with cantilevered outdoor corridors considering local infill-frame interactions,” Journal of Building Engineering, vol. 110, p. 113085, Sep. 2025, doi: 10.1016/j.jobe.2025.113085.
[35]	K. Vogiatzis and H. Mouzakis, “Ground_borne noise and vibration transmitted from subway networks to multi_storey reinforced concrete buildings,” Transport, vol. 33, no. 2, pp. 446–453, Sep. 2017, doi: 10.3846/16484142.2017.1347895.
[36]	D. Sardiwal, R. Shinde, and O. Victor, “A performance based seismic analysis of irregular multi-storey building with soft-storey: A review,” presented at the proceedings of the international conference on sustainable materials and structures for civil infrastructures (SMSCI2019), Madhya Pradesh, India, 2019, p. 020008. doi: 10.1063/1.5127132.
[37]	E. Harirchian, V. Kumari, K. Jadhav, R. Raj Das, S. Rasulzade, and T. Lahmer, “A Machine Learning Framework for Assessing Seismic Hazard Safety of Reinforced Concrete Buildings,” Applied Sciences, vol. 10, no. 20, p. 7153, Oct. 2020, doi: 10.3390/app10207153.
[38]	S. G. Abd-Elhamid, R. M. G. E. El-Tahawy, and M. N. E.-D. Fayed, “Dynamic Behavior of Multi-Story Concrete Buildings Based on Non-Linear Pushover & Time History Analyses,” Adv. sci. technol. eng. syst. j., vol. 5, no. 2, pp. 143–153, 2020, doi: 10.25046/aj050219.
[39]	S. Bujade, “Seismic Analysis of RC High Rised Structural Building with Multiple Soft Storey at Various Level and Its Optimization,” IJRASET, vol. 8, no. 7, pp. 990–996, Jul. 2020, doi: 10.22214/ijraset.2020.30354.
[40]	S. Pokhrel and S. Adhikari, “Seismic Performance Evaluation of RC Framed Building with Soft Storey,” 2021.
[41]	P. P. Poonam Patil, “effect of different infill material on the seismic behavior of high rise building with soft storey,” ijret, vol. 04, no. 04, pp. 357–364, Apr. 2015, doi: 10.15623/ijret.2015.0404064.

image1.jpeg




