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The rapid growth of urbanization and population has significantly increased the demand for multistorey buildings 

across the world. Modern high-rise structures are designed not only to accommodate large populations but also to 

optimize land utilization in urban regions. However, as the height of buildings increases, the effect of lateral forces 

such as earthquakes and wind loads becomes more critical. These dynamic forces can induce vibrations, excessive 

displacement, and structural instability, making dynamic analysis an essential aspect of structural engineering. 

Therefore, engineers must adopt advanced analytical methods to eva

buildings under dynamic loading conditions [1][2].

Dynamic analysis is a structural assessment technique that considers the variation of loads with respect to time. Unlike 

static analysis, dynamic analysis accounts for inertia effects, damping properties, and natural vibration characteristics of 

structures. This approach provides a more realistic understanding of structural response during seismic events and 

strong wind actions. Methods such as Response Spe

determine parameters including storey drift, storey displacement, base shear, and modal participation factors. These 

parameters are crucial for ensuring the safety and serviceability of high

[3][4]. 

Fig 1: Spectra for Response

With the advancement of computational 

effective tools for structural analysis and design. ETABS (Extended Three

is specifically developed for modeling and analyzing multistorey building

analysis techniques with user-friendly modeling capabilities, enabling engineers to accurately evaluate structural 
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The increasing demand for high-rise buildings in urban areas necessitates accurat

analysis to ensure structural safety and resilience. This study presents a comprehensive dynamic analysis 

of a G+12 reinforced concrete multistorey building using ETABS software. The seismic performance of 

the building is evaluated under both linear and nonlinear dynamic loading using the Response Spectrum 

Method (RSM) and Time History Analysis (THA). The analysis incorporates varying soil conditions

and compares the structural response under fixed and flexible support 

tions. Nine structural models are developed to assess the impact of soil flexibility and boundary 

constraints on key response parameters including base shear, storey displacement, and inter
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(THA), ETABS 2017, displacement, storey drifts, base shear. 

I. INTRODUCTION 

The rapid growth of urbanization and population has significantly increased the demand for multistorey buildings 

rise structures are designed not only to accommodate large populations but also to 

optimize land utilization in urban regions. However, as the height of buildings increases, the effect of lateral forces 

becomes more critical. These dynamic forces can induce vibrations, excessive 

displacement, and structural instability, making dynamic analysis an essential aspect of structural engineering. 

Therefore, engineers must adopt advanced analytical methods to evaluate the behavior and performance of multistorey 

buildings under dynamic loading conditions [1][2]. 

Dynamic analysis is a structural assessment technique that considers the variation of loads with respect to time. Unlike 

accounts for inertia effects, damping properties, and natural vibration characteristics of 

structures. This approach provides a more realistic understanding of structural response during seismic events and 

strong wind actions. Methods such as Response Spectrum Analysis and Time History Analysis are widely used to 

determine parameters including storey drift, storey displacement, base shear, and modal participation factors. These 

parameters are crucial for ensuring the safety and serviceability of high-rise structures subjected to dynamic loads 

 
for Response Spectrum Method as per IS 1893 (Part 1): 2016 

With the advancement of computational technology, software applications such as ETABS have become highly 

effective tools for structural analysis and design. ETABS (Extended Three-Dimensional Analysis of Building Systems) 

is specifically developed for modeling and analyzing multistorey buildings. The software integrates finite element 

friendly modeling capabilities, enabling engineers to accurately evaluate structural 
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o Dynamic Analysis 

ETABS 

rise buildings in urban areas necessitates accurate seismic 

analysis to ensure structural safety and resilience. This study presents a comprehensive dynamic analysis 

of a G+12 reinforced concrete multistorey building using ETABS software. The seismic performance of 

ear and nonlinear dynamic loading using the Response Spectrum 

Method (RSM) and Time History Analysis (THA). The analysis incorporates varying soil conditions—

and compares the structural response under fixed and flexible support 

tions. Nine structural models are developed to assess the impact of soil flexibility and boundary 

constraints on key response parameters including base shear, storey displacement, and inter-storey drift. 

Response Spectrum Method (RSM), Time History Analysis 

The rapid growth of urbanization and population has significantly increased the demand for multistorey buildings 

rise structures are designed not only to accommodate large populations but also to 

optimize land utilization in urban regions. However, as the height of buildings increases, the effect of lateral forces 

becomes more critical. These dynamic forces can induce vibrations, excessive 

displacement, and structural instability, making dynamic analysis an essential aspect of structural engineering. 

luate the behavior and performance of multistorey 

Dynamic analysis is a structural assessment technique that considers the variation of loads with respect to time. Unlike 

accounts for inertia effects, damping properties, and natural vibration characteristics of 

structures. This approach provides a more realistic understanding of structural response during seismic events and 

ctrum Analysis and Time History Analysis are widely used to 

determine parameters including storey drift, storey displacement, base shear, and modal participation factors. These 

structures subjected to dynamic loads 

technology, software applications such as ETABS have become highly 

Dimensional Analysis of Building Systems) 

s. The software integrates finite element 

friendly modeling capabilities, enabling engineers to accurately evaluate structural 
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behavior under different loading conditions. ETABS supports various analysis methods including linear static analysis, 

linear dynamic analysis, nonlinear analysis, and performance-based design procedures according to international and 

Indian standards [5][6]. 

The application of ETABS in dynamic analysis allows engineers to simulate real structural behavior and identify 

vulnerable zones in buildings. Through detailed modeling and analysis, the software helps determine structural 

responses such as lateral displacement, inter-storey drift, stiffness irregularities, and torsional effects. The accurate 

prediction of these responses assists in improving the seismic resistance and overall stability of multistorey structures. 

Furthermore, ETABS enables optimization of structural components, leading to economical and safe design solutions 

for reinforced concrete and steel buildings [7][8]. 

In recent years, researchers and structural engineers have focused on developing comprehensive approaches for 

dynamic analysis to improve the performance of buildings in earthquake-prone regions. The integration of advanced 

analysis techniques with ETABS software has enhanced the reliability and efficiency of structural design practices. By 

utilizing dynamic analysis methods, engineers can achieve better compliance with codal provisions and ensure that 

structures remain stable during severe seismic activities. Thus, the use of ETABS for dynamic analysis has become an 

important part of modern structural engineering practices for designing safe, durable, and efficient multistorey 

buildings [9][10]. 

 

II. PROBLEM STATEMENT 

The increasing construction of multistorey buildings in urban areas has created significant challenges in ensuring 

structural safety and stability under dynamic loading conditions such as earthquakes and wind forces. As building 

height increases, the structure becomes more flexible and susceptible to lateral vibrations, resulting in higher storey 

displacement, inter-storey drift, and torsional effects. Conventional static analysis methods are often inadequate for 

accurately predicting the actual structural behavior of high-rise buildings during seismic events because they do not 

fully consider inertia forces, damping effects, and time-dependent load variations.  

 

III . OBJECTIVES 

 To analyse the dynamic behaviour of a G+12 regular reinforced concrete building subjected to different soil 

conditions by using response spectrum analysis. 

 To evaluate the effects of varying soil conditions on the seismic performance of a G+12 reinforced concrete 

building by using time history method. 

 To compare the results of response spectrum and time history analyses under fixed support conditions in order 

to enhance the accuracy and reliability of structural assessments. 

 To study the seismic performance of a G+12 RC building using response spectrum analysis under both fixed 

and flexible support conditions, and compare key seismic response parameters. 

 To assess the structural behaviour of the building by evaluating storey drift, lateral displacement, and base 

shear under varying support conditions. 

  

IV. LITERATURE SURVEY 

1. Seismic Behaviour of Multi-Storey RC Building Using Response Spectrum Analysis 

Author: Shaik Akhil Ahamad et al. 

The study focused on evaluating the seismic behaviour of a G+20 reinforced concrete multi-storey building using 

response spectrum analysis in ETABS 2015 software. Various seismic parameters such as storey drift, base shear, 

torsional irregularity, and displacement were analysed for all seismic zones defined in IS 1893:2016.  
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2. Seismic Performance of Regular and Irregular RC Frame Buildings

Author: Deekshitha Y. L. et al. 

This research investigated the seismic response of G+14 reinforced concrete frame buildings with different irregular 

configurations including rectangular, L-shape, H

nonlinear dynamic analyses were carried out while considering soft storey irregularities at the ground floor level. A 

total of twenty analytical models were developed with different plan and vertical irregularities. The study emphasized 

the importance of time history analysis, as it provided more accurate and realistic structural responses compared to 

response spectrum analysis. The research highlighted how plan irregularities and soft storey effects influence 

displacement, drift, and overall seismic performance o

 

3. Dynamic Analysis of L-Shaped Irregular Building under Earthquake Ground Motions

Author: A. Krishna Srinivas et al. 

The study analysed the seismic performance of a G+5 reinforced concrete L

2016 software. Time history analysis was performed using Bhuj earthquake and El Centro earthquake ground motion 

records to evaluate the influence of different seismic excitations. 

 

4. Seismic Behaviour of Structures with Shear Walls Using Time History A

Author: Gaurav Kapgate et al. 

This study emphasized the significance of shear walls in improving the seismic resistance of high

subjected to lateral loads during earthquakes. Nonlinear time history analysis was conducted on a special

resisting frame using the El Centro earthquake record in ETABS 2016 software. 

 

1. Data Collection and Structural Planning

The proposed system begins with the collecti

and analysis of the multistorey building. Important information such as building dimensions, number of storeys, floor 

height, material properties, loading conditions, and seismic 

codes. 

 

2. Three-Dimensional Modelling in ETABS

After collecting the required data, a detailed three

ETABS software. The modelling process includes defining grid systems, storey levels, beam sections, column sections, 

slab thickness, and support conditions  
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2. Seismic Performance of Regular and Irregular RC Frame Buildings 

This research investigated the seismic response of G+14 reinforced concrete frame buildings with different irregular 

shape, H-shape, and C-shape plans using ETABS software. Both linear and 

ar dynamic analyses were carried out while considering soft storey irregularities at the ground floor level. A 

total of twenty analytical models were developed with different plan and vertical irregularities. The study emphasized 

tory analysis, as it provided more accurate and realistic structural responses compared to 

response spectrum analysis. The research highlighted how plan irregularities and soft storey effects influence 

displacement, drift, and overall seismic performance of multi-storey structures. 

Shaped Irregular Building under Earthquake Ground Motions 

The study analysed the seismic performance of a G+5 reinforced concrete L-shaped irregular building using ETAB

2016 software. Time history analysis was performed using Bhuj earthquake and El Centro earthquake ground motion 

records to evaluate the influence of different seismic excitations.  

4. Seismic Behaviour of Structures with Shear Walls Using Time History Analysis 

This study emphasized the significance of shear walls in improving the seismic resistance of high

subjected to lateral loads during earthquakes. Nonlinear time history analysis was conducted on a special

resisting frame using the El Centro earthquake record in ETABS 2016 software.  

V. PROPOSED OF SYSTEM 

 
Fig 2: Block Diagram 

1. Data Collection and Structural Planning 

The proposed system begins with the collection of all necessary structural and architectural data required for modelling 

and analysis of the multistorey building. Important information such as building dimensions, number of storeys, floor 

height, material properties, loading conditions, and seismic zone details are gathered according to Indian Standard 

Dimensional Modelling in ETABS 

After collecting the required data, a detailed three-dimensional structural model of the building is developed using 

s includes defining grid systems, storey levels, beam sections, column sections, 
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This research investigated the seismic response of G+14 reinforced concrete frame buildings with different irregular 

shape plans using ETABS software. Both linear and 

ar dynamic analyses were carried out while considering soft storey irregularities at the ground floor level. A 

total of twenty analytical models were developed with different plan and vertical irregularities. The study emphasized 

tory analysis, as it provided more accurate and realistic structural responses compared to 

response spectrum analysis. The research highlighted how plan irregularities and soft storey effects influence 

shaped irregular building using ETABS 

2016 software. Time history analysis was performed using Bhuj earthquake and El Centro earthquake ground motion 

This study emphasized the significance of shear walls in improving the seismic resistance of high-rise buildings 

subjected to lateral loads during earthquakes. Nonlinear time history analysis was conducted on a special moment-

on of all necessary structural and architectural data required for modelling 

and analysis of the multistorey building. Important information such as building dimensions, number of storeys, floor 

zone details are gathered according to Indian Standard 

dimensional structural model of the building is developed using 

s includes defining grid systems, storey levels, beam sections, column sections, 
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Fig 3: 3D View of G+12 Residential RC Structure

3. Load Definition and Load Combination

The proposed system incorporates all significant loads acting on the structure, including dead loads, live loads, wind 

loads, and earthquake loads. Dead loads consist of the self

live loads represent occupancy-related forces. 

 

4. Dynamic Analysis of the Structure 

Dynamic analysis is performed to evaluate the response of the multistorey building under earthquake excitation. The 

proposed system utilizes advanced analysis methods such as Response Spect

in ETABS software.  

Fig 4: Extruded View of G+12 Residential RC Structure

 

5. Evaluation of Structural Response 

After completing the analysis, the structural responses obtained from

safety and stability of the building. Important parameters including maximum displacement, inter

irregularity.  

 

Fig 5: Typical Floor Plan of G+12 Residential RC Structure in ETABS
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Fig 3: 3D View of G+12 Residential RC Structure 

 

3. Load Definition and Load Combination 

The proposed system incorporates all significant loads acting on the structure, including dead loads, live loads, wind 

loads, and earthquake loads. Dead loads consist of the self-weight of structural and non-structural components, while 

related forces.  

Dynamic analysis is performed to evaluate the response of the multistorey building under earthquake excitation. The 

proposed system utilizes advanced analysis methods such as Response Spectrum Analysis and Time History Analysis 

 
Extruded View of G+12 Residential RC Structure 

After completing the analysis, the structural responses obtained from ETABS are carefully evaluated to determine the 

safety and stability of the building. Important parameters including maximum displacement, inter-storey drift, torsional 

 

Typical Floor Plan of G+12 Residential RC Structure in ETABS 
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The proposed system incorporates all significant loads acting on the structure, including dead loads, live loads, wind 

structural components, while 

Dynamic analysis is performed to evaluate the response of the multistorey building under earthquake excitation. The 

rum Analysis and Time History Analysis 

ETABS are carefully evaluated to determine the 

storey drift, torsional 
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6. Structural Optimization and Design Improvement

Based on the analytical results, necessary modifications are introduced to improve the structural performance of the 

building.  

 

1. Overall System Architecture 

The system design for dynamic analysis of multistorey buildings is developed to provide a systematic approach for 

modelling, analysing, and evaluating structural performance under seismic loading conditions. 

 

2. Input Data Design 

The input design stage involves collecting and organizing all parameters required for structural analysis. This includes 

geometric dimensions of the building, number of storeys, beam and column sizes, slab thickness, material properties, 

support conditions, and loading details.  

 

3. Structural Modelling Design 

The structural modelling design focuses on developing a three

ETABS. Grid lines and storey levels are first defined to establish the building layout. Structural components including 

beams, columns, slabs, and shear walls are then modelled with appropriate sectional properties and material 

characteristics.  

 

4. Load and Load Combination Design 
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6. Structural Optimization and Design Improvement 

Based on the analytical results, necessary modifications are introduced to improve the structural performance of the 

VI. SYSTEM DESIGN 

The system design for dynamic analysis of multistorey buildings is developed to provide a systematic approach for 

modelling, analysing, and evaluating structural performance under seismic loading conditions.  

The input design stage involves collecting and organizing all parameters required for structural analysis. This includes 

geometric dimensions of the building, number of storeys, beam and column sizes, slab thickness, material properties, 

 
Fig 6: Column Section Properties 

The structural modelling design focuses on developing a three-dimensional representation of the multistorey building in 

TABS. Grid lines and storey levels are first defined to establish the building layout. Structural components including 

beams, columns, slabs, and shear walls are then modelled with appropriate sectional properties and material 

 
Fig 7: Beam Section Properties 
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Based on the analytical results, necessary modifications are introduced to improve the structural performance of the 

The system design for dynamic analysis of multistorey buildings is developed to provide a systematic approach for 

The input design stage involves collecting and organizing all parameters required for structural analysis. This includes 

geometric dimensions of the building, number of storeys, beam and column sizes, slab thickness, material properties, 

dimensional representation of the multistorey building in 

TABS. Grid lines and storey levels are first defined to establish the building layout. Structural components including 

beams, columns, slabs, and shear walls are then modelled with appropriate sectional properties and material 
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The load design section defines all external forces acting on the structure. Dead loads, live loads, floor finish loads, 

wall loads, wind loads, and seismic loads are assigned according to relevant Indian Standard codes. 

 

5. Dynamic Analysis Design 

The dynamic analysis design module is responsible for evaluating the structural response under earthquake excitation. 

Modal analysis is first performed to determine the natural frequencies and mode shapes of the building. Response 

Spectrum Analysis is then conducted to estimate maximum seismic response based on codal response spectra. 

Fig 8: Typical

6. Output and Result Design 

The output design module presents the analysis results generated from ETABS in graphical and numerical formats. 

Important outputs include storey displacement, storey drift, base shear, bending moments, shear forces

participation factors. 
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The load design section defines all external forces acting on the structure. Dead loads, live loads, floor finish loads, 

ismic loads are assigned according to relevant Indian Standard codes. 

The dynamic analysis design module is responsible for evaluating the structural response under earthquake excitation. 

termine the natural frequencies and mode shapes of the building. Response 

Spectrum Analysis is then conducted to estimate maximum seismic response based on codal response spectra. 

 
Typical Column Layout Plan of G+12 Building 

 

The output design module presents the analysis results generated from ETABS in graphical and numerical formats. 

Important outputs include storey displacement, storey drift, base shear, bending moments, shear forces

VII. METHODOLOGY 

 
Fig 9: Model 1 

 
Fig 10: Model 2 
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The load design section defines all external forces acting on the structure. Dead loads, live loads, floor finish loads, 

ismic loads are assigned according to relevant Indian Standard codes.  

The dynamic analysis design module is responsible for evaluating the structural response under earthquake excitation. 

termine the natural frequencies and mode shapes of the building. Response 

Spectrum Analysis is then conducted to estimate maximum seismic response based on codal response spectra.  

The output design module presents the analysis results generated from ETABS in graphical and numerical formats. 

Important outputs include storey displacement, storey drift, base shear, bending moments, shear forces, and modal 
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Maximum Storey Displacement Results 

The following table and graph represent the variation of maximum storey displacement in both the X and Y directions for 

the models from Part 1 and Part 2, considering only EQX and EQY load cases. The results are extracted from ETABS 

analysis and reflect the lateral movement of the structure under seismic loading in both directions. 

 

RSM 

THA 

Variation of Storey Displacement in Y
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Fig 11: Model 3 

VIII. RESULTS 

 

The following table and graph represent the variation of maximum storey displacement in both the X and Y directions for 

the models from Part 1 and Part 2, considering only EQX and EQY load cases. The results are extracted from ETABS 

e lateral movement of the structure under seismic loading in both directions.  

 
Fig 12: Graph 1 

Soil I Soil II 

97.372 123.857 

20.109 27.348 

of Storey Displacement in Y-Direction under EQY Load Case 

 
Fig 13: Graph 2 
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The following table and graph represent the variation of maximum storey displacement in both the X and Y directions for 

the models from Part 1 and Part 2, considering only EQX and EQY load cases. The results are extracted from ETABS 

Soil III 

123.857 

33.581 
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 Soil I

RSM 49.918

THA 16.878

 

Base shear calculations 

The following table and graph represent the variation of base shear in both the X and Y directions for the models from 

Part 1 and Part 2, considering only EQX and EQY load cases. The values are obtained from ETABS analysis and 

indicate the total lateral force acting at the base of the structure due to earthquake loads in both directions. This 

comparison helps assess the effect of different soil conditions and analysis methods on seismic force distribution.

 Soil 

RSM 6240.3934

THA 1349.6705

 

The dynamic analysis of multistorey buildings plays a vital role in ensuring structural safety, 

under seismic loading conditions. In this study, a comprehensive approach for analysing multistorey structures using 

ETABS software was presented to evaluate the behaviour of buildings subjected to earthquake forces. The use of 

advanced dynamic analysis methods such as Response Spectrum Analysis and Time History Analysis helped in 

understanding important structural parameters including storey displacement, storey drift, base shear, modal 

participation, and overall structural response.

 

The future scope of high-strength concrete research with diverse additives is highly promising due to the increasing 

demand for durable, sustainable, and high

investigate the combined effect of multiple additives in different environmental and loading conditions. Advanced 

optimization techniques can be used to determine the ideal proportions of additives for achieving maximum strength 

and durability while minimizing construction costs.
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Soil I Soil II 

49.918 67.888 

16.878 28.015 

The following table and graph represent the variation of base shear in both the X and Y directions for the models from 

Part 1 and Part 2, considering only EQX and EQY load cases. The values are obtained from ETABS analysis and 

rce acting at the base of the structure due to earthquake loads in both directions. This 

comparison helps assess the effect of different soil conditions and analysis methods on seismic force distribution.

 
Fig 14: Graph 3 

 I Soil II Soil

6240.3934 7937.7245 7937.7245

1349.6705 1835.5518 2253.9497

IX. CONCLUSION 

The dynamic analysis of multistorey buildings plays a vital role in ensuring structural safety, stability, and performance 

under seismic loading conditions. In this study, a comprehensive approach for analysing multistorey structures using 

ETABS software was presented to evaluate the behaviour of buildings subjected to earthquake forces. The use of 

dvanced dynamic analysis methods such as Response Spectrum Analysis and Time History Analysis helped in 

understanding important structural parameters including storey displacement, storey drift, base shear, modal 

nse. 

X. FUTURE SCOPE 

strength concrete research with diverse additives is highly promising due to the increasing 

demand for durable, sustainable, and high-performance construction materials. Further studies can be carried out to 

investigate the combined effect of multiple additives in different environmental and loading conditions. Advanced 

optimization techniques can be used to determine the ideal proportions of additives for achieving maximum strength 

zing construction costs. 
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Soil III 

83.363 

34.947 

The following table and graph represent the variation of base shear in both the X and Y directions for the models from 

Part 1 and Part 2, considering only EQX and EQY load cases. The values are obtained from ETABS analysis and 

rce acting at the base of the structure due to earthquake loads in both directions. This 

comparison helps assess the effect of different soil conditions and analysis methods on seismic force distribution. 

Soil III 

7937.7245 

2253.9497 

stability, and performance 

under seismic loading conditions. In this study, a comprehensive approach for analysing multistorey structures using 

ETABS software was presented to evaluate the behaviour of buildings subjected to earthquake forces. The use of 

dvanced dynamic analysis methods such as Response Spectrum Analysis and Time History Analysis helped in 

understanding important structural parameters including storey displacement, storey drift, base shear, modal 

strength concrete research with diverse additives is highly promising due to the increasing 

performance construction materials. Further studies can be carried out to 

investigate the combined effect of multiple additives in different environmental and loading conditions. Advanced 

optimization techniques can be used to determine the ideal proportions of additives for achieving maximum strength 
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