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Abstract- This study presents the dynamic analysis of a 

reinforced concrete high-rise building comprising two 

basements, ground floor and sixteen upper floors using 

ETABS. Dead, live and seismic loads are assigned 

according to IS 875 and IS 1893 (Part 1):2016. Response 

spectrum analysis is used to evaluate time period, storey 

displacement, drift, base shear and overturning moment. 

The study demonstrates the effectiveness of ETABS in 

predicting seismic behaviour and ensuring code 

compliance. 

 

I. INTRODUCTION 

 

High-rise buildings require careful evaluation of 

lateral load effects because earthquake and wind 

forces increase with height. Dynamic analysis 

considers the inertia, stiffness and damping 

characteristics of the structure and provides a more 

realistic estimate of structural response than 

equivalent static analysis. ETABS is widely used for 

modelling reinforced concrete buildings due to its 

integrated analysis and design capabilities. 
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II. OBJECTIVES 

 

• Develop a complete ETABS model. 

• Apply gravity and seismic loads. 

• Perform response spectrum analysis. 

• Evaluate displacement, drift, shear and time 

period. 

• Assess compliance with IS 456, IS 875 and IS 

1893. 

 

III. SCOPE OF STUDY 

 

The work is limited to linear dynamic analysis of the 

proposed reinforced concrete building. The study 

includes modelling, loading, analysis and 

interpretation of ETABS results. Nonlinear analysis 

and soil-structure interaction are outside the scope. 

Literature Review and Building Description 

 

IV. LITERATURE REVIEW 

 

4.1 Previous Study 1 

Previous research on reinforced concrete high-rise 

buildings shows that response spectrum analysis 

provides reliable estimates of seismic response. 

Researchers have reported that storey drift, lateral 

displacement, base shear and torsional response are 

strongly affected by structural stiffness, shear wall 

location and plan irregularity. ETABS is widely 

adopted for seismic analysis because it integrates 

modelling, loading, analysis and design. 

 

4.2 Previous Study 2 

Previous research on reinforced concrete high-rise 

buildings shows that response spectrum analysis 

provides reliable estimates of seismic response. 

Researchers have reported that storey drift, lateral 

displacement, base shear and torsional response are 

strongly affected by structural stiffness, shear wall 

location and plan irregularity. ETABS is widely 

adopted for seismic analysis because it integrates 

modelling, loading, analysis and design. 

 

4.3 Previous Study 3 

Previous research on reinforced concrete high-rise 

buildings shows that response spectrum analysis 

provides reliable estimates of seismic response. 

Researchers have reported that storey drift, lateral 

displacement, base shear and torsional response are 

strongly affected by structural stiffness, shear wall 

location and plan irregularity. ETABS is widely 

adopted for seismic analysis because it integrates 

modelling, loading, analysis and design. 

 

4.4 Previous Study 4 

Previous research on reinforced concrete high-rise 

buildings shows that response spectrum analysis 

provides reliable estimates of seismic response. 

Researchers have reported that storey drift, lateral 

displacement, base shear and torsional response are 

strongly affected by structural stiffness, shear wall 

location and plan irregularity. ETABS is widely 

adopted for seismic analysis because it integrates 

modelling, loading, analysis and design. 

 

4.5 Previous Study 5 

Previous research on reinforced concrete high-rise 

buildings shows that response spectrum analysis 

provides reliable estimates of seismic response. 

Researchers have reported that storey drift, lateral 

displacement, base shear and torsional response are 

strongly affected by structural stiffness, shear wall 

location and plan irregularity. ETABS is widely 

adopted for seismic analysis because it integrates 

modelling, loading, analysis and design. 

 

V. BUILDING DESCRIPTION 

 

The proposed building consists of two basement 

levels, one ground floor and sixteen upper floors. The 

structural framing system comprises reinforced 

concrete slabs, beams, columns and shear walls. The 

model is developed in ETABS using the architectural 

and structural drawings supplied for the project. 
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Figure 5.1 Ground Floor Plan 

  

 
Figure 5.2 Typical Floor Plan 

 

 

 

  

 

 
Figure 5.3 Soil Investigation 

 

VI. ETABS MODELLING 

 

The building geometry was created using grid lines 

and storey data. M35 concrete and Fe500 

reinforcement were defined. Beams, columns, slabs 

and shear walls were assigned appropriate section 

properties. Rigid diaphragms were provided at every 

floor. Dead, live and seismic loads were assigned 

according to IS 875 and IS 1893. Response spectrum 

analysis was selected for evaluating seismic 

behaviour. 

 

VII. MATERIAL PROPERTIES 

 

Property Value 

Concrete M35 

Steel Fe500 

RCC Unit Weight 25 kN/m³ 

Floor Finish 1.5 kN/m² 

 

VIII. LOAD CALCULATIONS 

 

Typical floor height=2.95 m. 

200 mm wall load= (0.2×25× (2.95−0.45)) =12.5 

kN/m. 

100 mm wall load= (0.1×25× (2.95−0.45)) =6.25 

kN/m. 

160 mm wall load=10.0 kN/m. 

300 mm wall load=18.75 kN/m. 

Toilet SDL=2.4 kN/m²; Balcony SDL=3.4 kN/m²; 

Utility SDL=4.3 kN/m². 

Parking LL=3.75 kN/m²; Terrace SDL=5.6 kN/m²; 

Podium LL=15 kN/m². 
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Figure 8.1 Ground Floor Shuttering 

  

 
Figure 8.3 Site Cross Section 

  

 

 
Figure 8.2 Typical Floor Shuttering 

 

Dynamic Analysis and Results 

 

IX. RESPONSE SPECTRUM ANALYSIS 

 

Response Spectrum Analysis was performed in 

ETABS according to IS 1893 (Part 1):2016. The 

design response spectrum was defined based on 

seismic zone, importance factor, response reduction 

factor and soil type. Modal responses were combined 

using standard modal combination procedures to 

estimate maximum structural response. 

 

X. TIME PERIOD 

 

The fundamental natural time period is an important 

parameter governing seismic response. The 

calculated time periods obtained from ETABS were 

compared with analytical calculations to verify the 

modelling accuracy. 
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Figure 10.1 Time Period Calculation - Sheet 1 

 

 
Figure 10.2 Time Period Calculation - Sheet 2
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Figure 10.3 Time Period Calculation - Sheet 3 

 

XI. RESULTS AND DISCUSSION 

 

Parameter Observation 

Storey Displacement Maximum 

displacement observed 

at roof level. 

Storey Drift Within IS 1893 

permissible limits. 

Storey Shear Maximum at lower 

storeys. 

Base Shear Satisfies design 

requirements. 

Overturning Moment Highest at foundation 

level. 

Overall Behaviour Stable response due to 

adequate stiffness and 

shear walls. 

 

 

The analytical results indicate that the structural 

system performs satisfactorily under the prescribed 

seismic loading. Proper stiffness distribution and the 

inclusion of shear walls significantly reduce lateral 

displacement and storey drift. 

 

XII. CONCLUSION 

 

The dynamic analysis of the reinforced concrete 

high-rise building comprising two basements, ground 

floor and sixteen upper floors was successfully 

carried out using ETABS. The structural model was 

developed using appropriate material properties, 

member sections and loading conditions in 

accordance with IS 456:2000, IS 875 and IS 1893 

(Part 1):2016.  

 

Response spectrum analysis demonstrated that the 

building satisfies serviceability requirements with 

acceptable storey drift, displacement, base shear and 
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overturning moment. The use of shear walls 

enhanced the lateral stiffness and improved the 

overall seismic performance of the structure. 

 

XIII. FUTURE SCOPE 

 

• Perform nonlinear pushover analysis. 

• Carry out nonlinear time-history analysis using 

recorded earthquake motions. 

• Investigate soil–structure interaction. 

• Study different shear wall configurations. 

• Optimize structural members for economy. 

• Evaluate wind effects using wind tunnel data. 

• Adopt performance-based seismic design. 
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