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Abstract - With the rapid pace of urban growth and limited 

land availability, modern cities increasingly rely on vertical 

development through high-rise buildings to accommodate 

residential and commercial needs. Such structures often include 

large unobstructed spaces for amenities like parking, 

auditoriums, and multipurpose halls, which influence their 

structural design and dynamic performance. This study focuses 

on the seismic analysis and design of a 2B+G+14 reinforced 

concrete frame building situated in Seismic Zone III, analyzed 

using ETABS software. The building is evaluated under two 

approaches—Linear Static analysis and Linear Dynamic 

(Response Spectrum) analysis—following the provisions of IS 

1893 (Part 1): 2016 and other relevant Indian standards.The 

comparative analysis reveals that the Response Spectrum 

method provides reduced values of base shear, storey drift, 

displacement, and overturning moments compared to the 

Equivalent Static method, indicating better seismic 

performance and stability. Furthermore, the dynamic method 

captures the realistic behavior of buildings subjected to 

earthquake-induced ground motions.The research emphasizes 

that incorporating dynamic analysis in the seismic design of 

multi-storey buildings ensures more reliable and efficient 

structural performance, contributing to safer urban 

development. 

Key Words:  Response Spectrum, Linear Static, Story 
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1.OBJECTIVE  

 

This study primarily aims to safeguard occupants and the 

surrounding community from the impacts of seismic events by 

analyzing potential structural damage and designing buildings 

to minimize the risk of collapse or severe impairment.A 

comprehensive structural model of a 2B+G+14 reinforced 

concrete building will be developed using ETABS software to 

evaluate the building's response under seismic conditions.The 

research will focus on identifying and differentiating critical 

seismic parameters such as Overturning moment, storey drift, 

and displacement. Additionally, it will compare the building’s 

performance under static seismic analysis (equivalent lateral 

force method) and dynamic seismic analysis (response spectrum 

method).By forecasting structural behavior under varying 

earthquake intensities, engineers can optimize designs to meet 

performance objectives, including ensuring structural integrity 

and functionality following seismic events.Moreover, seismic 

analysis provides essential insights into the vulnerability of 

existing structures, guiding the prioritization of retrofit 

interventions to enhance safety and mitigate risk to life and 

property. 

 

2. Methodology 
Table -1: Data used for modeling in ETABS. 

 

Parameter Value/Description Reference 

Code 

Dead Load As per IS-875:1987 

Part-1 

IS-875:1987 

Part-1 

Live Load As per IS-875:1987 

Part-2 

IS-875:1987 

Part-2 

Seismic Zone III 

As per IS-

1893:2016 

Part-1 

Zone Factor (Z) 0.16 

Importance 

Factor (I) 

1.2 

Soil Type Medium-2 

Charts  
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3. RESULTS 

 

 
Fig -1: Displacement in X direction 

 

 
Fig -2: Storey Drift in X direction 

 

 
Fig -3: Overturning Moment in X direction 

 
Fig -4: Displacement in Y direction 

 
Fig -5: Storey Drift in Y direction 

 
 

Fig -6: Overturning Moment in Y direction 
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Table -2: Results of analysis. 

 

Remarks Description Linear 

Static 

Response 

Spectrume 

Fig. -1 Displcement in X 

direction 

200.396 

mm 

153.033 mm 

Fig. -2 Storey Drift in X 

direction 

0.004704 0.003866 

Fig. -3 Overturning 

Moment in X 

direction 

192.0386 

KN.m 

688404 

KN.m 

Fig. -4 Displcement in Y 

direction 

56.565 

mmm 

43.277 mm 

Fig. -5 Storey Drift in Y 

direction 

0.001262 0.001101 

Fig. -6 Overturning 

Moment in Y 

direction 

561675 

KN.m 

441781 

KN.m 

 

 

4. CONCLUSIONS 

 

The results show that the response spectrum (dynamic) analysis 

generally gives lower values of displacement, storey drift, and 

overturning moment compared to the linear static method.This 

indicates that dynamic analysis provides a more refined 

structural response under seismic loading conditions.Majorly, 

the dynamic analysis affects the model in both X and Y 

directions, particularly reducing displacements and drifts. 

▪ Lateral displacement in the X direction is 

reduced by approximately 23.6% under dynamic 

analysis compared to static analysis. In the Y direction, 

the reduction is about 23.5%. 

▪ Storey drift in the X direction is reduced by 

about 18%, and in the Y direction by about 12.8% 

when dynamic analysis is carried out. 

▪ Overturning moment in the X direction 

increases significantly by over 3585 times from static 

to dynamic analysis, reflecting the realistic 

amplification of dynamic forces. Conversely, in the Y 

direction, the overturning moment decreases by 

approximately 21.3% under dynamic analysis. 

From the above results, dynamic (response spectrum) analysis 

yields a more stable and stiff building configuration and 

captures critical dynamic effects not reflected in static analysis. 

For future high-rise or seismic-prone designs, linear dynamic 

(Response Spectrumr) analysis is recommended for more 

accurate and safer performance assessments. 
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