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ABSTRACT 
The rapid increase in urban population has led to 

the development of multistorey buildings to 

efficiently utilize limited land resources. However, 

these buildings are highly susceptible to lateral 

forces such as wind and earthquake loads, which 

significantly affect their structural stability and 

performance. The geometrical configuration of a 

building plays an important role in determining its 

response to these lateral loads. Therefore, 

evaluating the structural behavior of buildings with 

different geometrical shapes is essential for 

ensuring safety and efficiency in design. 

This project focuses on the performance assessment 

and structural optimization of multistorey buildings 

subjected to seismic and wind loads considering 

varying geometrical configurations. Four different 

building configurations, namely Regular frame, C-

type frame, I-type frame, and T-type frame, were 

modeled and analyzed using structural analysis 

software. The structural performance of each 

configuration was evaluated based on important 

parameters such as storey displacement, storey drift, 

and base shear. 

The results obtained from the analysis show that the 

building geometry significantly influences the 

structural response under lateral loading conditions. 

Regular frames generally exhibit better performance 

due to uniform distribution of stiffness and mass, 

resulting in lower displacement and improved 

structural stability. In contrast, irregular 

configurations such as C-type, I-type, and T-type 

frames tend to show comparatively higher 

displacement and variations in structural response 

due to plan irregularity. 

The study also examines the cost variation 

associated with different geometrical configurations 

and identifies the most stable configuration against 

lateral loads. Based on the comparative analysis, the 

regular frame configuration is found to provide 

better structural stability and cost efficiency 

compared to irregular frames. 

Overall, the findings of this study highlight the 

importance of proper building geometry, structural 

optimization, and efficient load distribution in 

improving the performance of multistorey buildings 

subjected to wind and seismic forces. The results 

can assist engineers and designers in selecting 

suitable building configurations for safe and 

economical structural design. 

 

I. INTRODUCTION 
1.1 GENERAL: 

In recent years, rapid urbanization and 

population growth have increased the demand for 

multistoreybuildings in urban areas. Due to limited 

land availability, vertical development has become 

an effective solution for accommodating residential, 

commercial, and institutional needs. However, as 

the height of buildings increases, they become more 

vulnerable to lateral forces such as wind and 

earthquake loads, which can significantly affect 

their stability and structural performance. 

The structural behavior of a multistorey 

building is highly influenced by its geometrical 

configuration,stiffness distribution, and structural 

system. Buildings with regular and symmetrical 

shapes generally perform better under lateral loads 

because they provide uniform distribution of mass 

and stiffness. On the other hand, buildings with 

irregular geometrical configurations may experience 

uneven loaddistribution, torsional effects, and larger 

lateral displacements, which can affect the safety 

and serviceability of the structure. 

For the safe design of buildings, it is 

necessary to analyze their response under lateral 

loads using appropriate design standards. Seismic 

analysis of structures in India is carried out 

according to the provisions of IS 1893 (Part 

1):2016, while wind loads are calculated based on 
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IS 875 (Part 3):2015. These standards provide 

guidelines for evaluating structural performance and 

ensuring that buildings can safely resist external 

forces. 

In this project, the performance assessment 

of multistorey buildings with different 

geometricalconfigurations is carried out to 

understand their behavior under wind and seismic 

loads. Various building models such as Regular 

frame, C-type frame, I-type frame, and T-type 

frame are analyzed using structural analysis 

software. The comparison is based on important 

structural parameters such as storey displacement, 

storey drift, and base shear, which help in 

evaluating the stability and efficiency of each 

configuration. 

The main aim of this study is to compare 

the structural performance and cost implications of 

different geometrical configurations and determine 

the most stable configuration against lateral loads. 

The results of this study will help engineers and 

designers select efficient and safe structural systems 

for multistorey buildings, ensuring both structural 

stability and economic feasibility. 

 

1.2 SCOPE OF PROJECT: 

he project focuses on the structural analysis of 

multistorey RCC buildings with different 

geometrical configurations such as Regular, C-type, 

I-type, and T-type frames. 

It involves studying the behavior of buildings under 

lateral loads such as wind and earthquake forces, 

which significantly affect the stability and safety of 

multistorey structures. 

The project includes modeling and analysis of the 

building structures using structural analysis 

software (such as ETABS) to obtain important 

response parameters. 

The study evaluates key structural parameters such 

as storey displacement, storey drift, and base shear 

to understand the performance of each building 

configuration. 

The project compares the structural performance of 

regular and irregular building shapes to determine 

their effectiveness in resisting lateral loads. 

It also examines the cost variation associated with 

different geometrical configurations, considering 

the structural requirements needed to maintain 

stability. 

The study aims to identify the most stable and 

efficient building configuration under seismic and 

wind loading conditions. 

The results of the project will help engineers and 

designers select suitable geometrical configurations 

for safe, economical, and efficient multistorey 

building design. 

 

1.3 AIM AND OBJECTIVE OF THE 

PROJECT: 

Performance Assessment and Structural 

Optimization of Multistorey Building Subjected to 

Seismic and Wind load Considering Varying 

Geometrical Configuration 

PROPOSED WORK: 

Compare seismic performance of RCC multi-storied 

buildings with varying geometric   configurations 

(C-shape, I-shape, T-shape). 

Assess wind and seismic load performance 

for different structural geometries. 

Examine cost variations depending on geometric 

configurations. 

Determine the most stable configuration against 

lateral loads. 

 

1.4 LAYOUT OF DESERTATION: 

➢ Introduction 

With the rapid growth of urbanization, the 

construction of multistorey buildingshas increased 

to efficiently utilize limited land resources. These 

structures are often subjected to lateral loads such 

aswind and earthquake forces, which significantly 

influence their structural stability and safety. The 

geometrical configuration of a building plays an 

important role in determining its response to these 

loads. 

In this project, the structural performance of 

Regular, C-type, I-type, and T-type multistorey 

frames is analyzed under wind and seismic loads. 

Important parameters such as storey displacement, 

storey drift, and base shear are evaluated to 

understand the behavior of different configurations. 

The study aims to compare the structural 

performance, examine cost variations, and 

determine the most stable building configuration 

against lateral loads, following the guidelines of IS 

1893 (Part 1):2016 for seismic analysis and IS 875 

(Part 3):2015 for wind load analysis. 

 

II. Literature Review 
Several researchers have studied the behavior 

ofmultistorey buildings subjected to seismic and 

windloads with different geometrical 

configurations. These studies mainly focus on 

understanding how building shape, stiffness 

distribution, and structural systems influence the 

performance of buildings under lateral forces. 

Many researchers have found that regular building 

configurations generally perform better 

underseismic and wind loads because they provide 

uniform distribution of mass and stiffness. In 

contrast, buildings with irregular geometries such as 

C-shaped, T-shaped, or I-shaped plans may 
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experience higher lateral displacement and torsional 

effects due to uneven stiffness distribution. 

Previous studies also highlight that important 

structural parameters such as storey displacement, 

storeydrift, and base shear are widely used to 

evaluate the performance of multistorey buildings. 

The results of these studies indicate that proper 

structural design and planning are essential to 

control displacement and drift within permissible 

limits specified by IS 1893 (Part 1):2016 for seismic 

loads and IS 875 (Part 3):2015 for wind loads. 

Overall, the literature suggests that building 

geometry significantly influences structural 

performance, and selecting an appropriate 

geometrical configuration is important for achieving 

safe and economical design of multistorey 

buildings. 

 

III.Methodology 
The methodology adopted for this study 

involves the structural modeling and analysis of 

multistorey buildings with different geometrical 

configurationsto evaluate their performance under 

seismic and wind loads. 

First, the building parameters such as 

number of storeys, storey height, material 

properties, and structural member dimensions were 

defined. Four different building configurations were 

considered in this study, namely Regular frame, C-

type frame, I-type frame, and T-type frame. 

Next, the structural models of these 

building configurations were developed using 

structural analysissoftware (ETABS). The modeling 

included defining beams, columns, slabs, and load 

combinations according to the design requirements. 

The necessary loads such as dead load, live load, 

wind load, andseismic load were applied to the 

building models. 

The wind load calculations were carried 

out according to the provisions of IS 875 (Part 

3):2015, while the seismic load analysis was 

performed based on the guidelines of IS 1893 (Part 

1):2016. 

After applying the loads, structural 

analysis was performed to obtain important 

response parameters such as storey displacement, 

storey drift, and base shear for each building 

configuration. 

Finally, the results obtained from the 

analysis were compared to evaluate the structural 

performance ofdifferent geometrical configurations. 

Based on this comparison, the most stable and 

efficient buildingconfiguration against lateral loads 

was identified. 

 

IV.Results and Discussion 
The structural analysis of the multistorey 

building models with different geometrical 

configurations—Regular frame, C-type frame, I-

type frame, and T-type frame—was carried out 

using ETABS software. The performance of each 

configuration was evaluated based on important 

structural response parameters such as storey 

displacement, storey drift, and base shear under the 

action of seismic and wind loads. 

From the analysis results, it was observed 

that storey displacement increases gradually from 

the base to the top storeyin all building 

configurations. This behavior is typical for 

multistorey buildings because the effect of lateral 

loads accumulates along the height of the structure. 

Among the studied models, the regular frame 

showed the least displacement, indicating better 

structural stiffness and more efficient load 

distribution. In contrast, irregular configurations 

such as C-type and T-type frames showed 

comparatively higher displacement, mainly due to 

plan irregularity and uneven stiffness distribution. 

The storey drift results indicate that the 

relative displacement between consecutive floors 

remains within acceptable limits for all the building 

configurations. The maximum drift generally occurs 

at the middle storeys, where the effect of lateral 

forces is most significant. According to IS 1893 

(Part 1):2016, the permissible limit of storey drift 

should not exceed 0.004 times the storey height, and 

the obtained values from the analysis are within this 

limit, indicating that the structures are safe under 

seismic loading conditions. 

Thebase shear resultsshow that the lateral 

forces increase gradually from the top storey toward 

the base of the building. This is because the lower 

storeys must resist the cumulative loadstransferred 

from allthe upper floors. Theregular frame exhibited 

comparatively higher base 

shear,indicatinggreaterstiffness and better resistance 

to lateral loads. TheI-type and T-type frames 

showed moderate base shear, while theC-type frame 

displayed slightly lower values due to its irregular 

configuration. 

Overall, the results indicate thatbuilding 

geometry plays a significant role in determining the 

structural performance of multistorey buildings. 

Regular configurations generally provide better 

stability and efficiency under lateral loads, while 

irregular shapes may experience higher 

displacement and torsional effects. Therefore, 

proper structural planning and optimized 

geometrical configurationare essential 

forensuringsafe and economical design of 
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multistorey buildingssubjected to wind and seismic 

forces. 

 

V. Conclusion and Future Scope 
The study evaluated the structural 

performance of multistorey buildings with different 

geometrical configurations such as Regular, C-type, 

I-type, and T-type frames under wind and seismic 

loads. The analysis showed that storey displacement 

increases gradually from the base to the top storey, 

which is the typical behavior of multistorey 

structures subjected to lateral forces. Among the 

studied models, the regular frame configuration 

demonstrated the most stable structural 

performance, showing lower displacement and 

better stiffness. In contrast, irregular configurations 

such as C-type, I-type, and T-type frames showed 

comparatively higher displacement due to uneven 

stiffness distribution and plan irregularity. 

However, the storey drift values for all models 

remained within the permissible limits specified by 

IS 1893 (Part 1):2016, indicating that the structures 

are safe under lateral loading conditions. 

For future work, the study can be extended 

by analyzing more complex building geometries, 

different soil conditions, and advanced structural 

systems such as shear walls and bracing. Further 

research may also include detailed cost analysis and 

advanced structural analysis methods to improve the 

safety, efficiency, and economy of multistorey 

building design. 

 

REFERENCE 

[1] Prajakta P. Gadhe, S. P. Nirkhe “Analysis of 

High-Rise Building under Seismic and Wind 

Load using ETABS”, International Advanced 

Research Journal in Science, Engineering 

and Technology Aurangabad, Maharashtra, 

India, Vol. 10, Issue 7- 2023. 

[2] Manoj Chopdey, Rajeev Chandak “Wind and 

Seismic Analysis of RCC Building Using 

ETABS”,International Journal of Scientific 

Research & Engineering Trends,Jabalpur, 

MP, India, Volume 9, Issue 6, Nov-Dec-

2023. 

[3] Khalid Masood, Md. Tasleem “Effect of 

wind and earthquake on buildings 

height”,Fabrik 

Softwarehttp://www.jartms.org E-ISSN: 

2582-3078, Lucknow, Uttar Pradesh, India 

International, Volume: 05 Issue: 12, 

December 2023. 

[4] Hussin Ahmad Hasrat, “Comparative Study 

of Various High Rise Building Lateral Load 

Resisting Systems for Seismic Load & Wind 

Load”, International Research Journal of 

Engineering and Technology (IRJET), 

Punjab, India Volume: 08 Issue: 1| January 

2021. 

[5] Sarfaraz Inul Shaikh, D.P Joshi,” Design and 

Comparison of Regular and Irregular Multi-

Storey Building Located in High Seismic 

Zone with IS Code 1893-2002 and IS Code 

1893-2016”,International Research Journal 

of Engineering and Technology (IRJET) 

Volume: 08 Issue: 08 | Aug 2021 

[6] Bilal Ahmad Lone, Jagdish Chand, Mohit 

Bhandari, “Seismic and Wind Performance 

of Multi-storied Building with Plan and 

Vertical Irregularities”, International Journal 

of Innovative Technology and Exploring 

Engineering (IJITEE) ISSN: 2278-3075 

(Online), Volume-9, Issue-7, - MAY 2020. 

[7] Sanhik Kar Majumder, Prof. Priyabrata 

Guha, “Comparison Between Wind and 

Seismic Load On Different Types of 

Structures”, International Journal of 

Engineering Science Invention, Kol-109, 

W.B., India IS: 875-2015, Volume 3 Issue 4- 

2019. 


