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Abstract— Because earthquakes cause significant harm and 

losses in terms of human life, loss or damage to structures, 

and loss of the economic or financial system, seismic building 

analysis is one of the research topics of interest today. In order 

to prevent seismic effects by building structures to withstand 

earthquakes, it is desirable to investigate seismic response 

with real-time history. In this study, four different vertically 

irregular building models were examined. Each model was 

examined for three different situations: without mass 

irregularity, with mass irregularity growing from bottom to 

top, and with mass irregularity decreasing from bottom to top. 

Building kinds and building analysis types are introduced at 

the beginning of the current study project. The study and 

examination of already published material and theories 

follows the introduction. It is also examined how time history 

analysis relates to other types of analysis. The issue is then 

identified; it consists of all chosen and decided-upon building 

parameters as well as the type of analysis to be taken into 

account. The research's goal is specified, and a thorough 

explanation of the methodology to be used is provided. 

Vertical irregular problem analysis with respect to time 

history analysis is the method used. In order to undertake and 

conduct research work, four building models with five-time 

history reference data were taken into consideration. For 

deflection, overturning moment, drift, and base shear, the 

data gathering is then primarily organized in a tabular 

fashion. The results of the entire building analysis are 

grouped together. Analysis based on time history is put to the 

test for vertically uneven buildings and cases. Graphs are 

used to describe the results and the conversation, and each 

graph's conclusion and analytical summary was determined 

by critically analyzing and studying it. All of the data that was 

gathered for each scenario that was addressed in the issue and 

objective were plotted on graphs. 
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I. INTRODUCTION 

Building members are chosen and detailed as part of 

structural design such that anticipated demands, such as 

forces or displacements, are less than the capability of the 

structure to withstand those forces and displacements. 

However, structural analysis is necessary to derive these 

forces or displacements since it takes into account the 

building's weight, use, and other factors like wind or the 

ground shaking in the event of an earthquake. Both the level 

of detail in the analysis results and the design charge are 

impacted by the complexity of the structural analysis. A quick 

assessment of the anticipated building performance may be 

possible using simple approaches (such as the Equivalent 

Static method), which may offer a reasonable approximation 

of the potential seismic behaviour. They could also be 

employed in the early stages of designing complex structures. 

More sophisticated techniques, like inelastic dynamic time 

history analysis, give more details on the response but require 

more time and resources to execute properly. 

II. OBJECTIVE OF STUDY 

A number of research have been done in the past to explain 

how irregular structures behave. But these studies haven't 

been done specifically to measure the response variance 

linked to different time histories (Chi Chi, Petrolia, Friuli, 

Northridge, Sylmar). Therefore, it is necessary to address the 

aforementioned problem. This thesis examines several 

vertical abnormalities through time history analysis. Among 

the sorts of irregularity taken into account. 

a) Vertical Mass Irregularity, 

b) Vertical Setback Irregularity. 

1) To prepare multiple models in the ETABS software 

with setback irregularities, 

2) To prepare multiple models in the ETABS software 

with mass irregularities, 

3) To run a time history analysis on every model 

created using the ETABS software, 

4) To gather and contrast data depending on factors, 

such as displacement, drift, base shear, and 

overturning moments with various time histories. 

III. METHODOLOGIES  

Multistorey rigid jointed plane frame with seismic zone V is 

the first structure chosen. Five different sources of time 

history analysis data are taken into consideration. Building 

plan 30m x 30m with 20 floors is chosen. 

Type of 

structure 

Multistorey rigid jointed plane 

frame(Special RC moment resisting 

frame) 

Seismic zone V 

Zone Factor, 

Importance 

Factor 

0.36, 1 

Time History 

Analysis data 

Chichi, Petrolia, Friuli, Northridge, 

Sylmar 

Type of soil Medium soil 

Number of 

storey 
G+20 

Dimension of 

building 
30 m x 30 m 

Floor Height 

(Typical) 
4m 

Base floor 

height 
5m 

Materials 
Concrete (M30) and Reinforcement 

Fe415 
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Size of Column 

Story 1.7 = 650mmx650mm, Story 

8.14 = 500mmx500mm Story 15.20 = 

400mmx400mm 

Size of Beam 300x450 mm 

Model (A) 6x6 bay up to top floor 

Model (B) 
6x6 bay up to 10 floors. 2x2 bay up 

to top floor (corner position) 

Model (C) 
6x6 bay up to 10 floors. 2x2 bay up 

to top floor (center position) 

Model (D) 
6x6 bay up to 10 floors. 2x2 bay up 

to top floor (edge position) 

Model 

(A,B,C,D) 

Without Mass irregularities 

With Mass irregularity increasing 

towards top 

With Mass irregularity decreasing 

towards top 

Table 1: 

 The numbers below were derived from earthquakes 

that occurred in various time zones; they are regarded as five 

distinct cases and examples of test buildings with seismic 

loading in various time zones. The ETABS software will be 

used to test the building reaction while defining all 

dimensions parameters and material characteristics. It is 

necessary to conduct analysis for vertical abnormalities 

across several time histories. 
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IV. CONCLUSION 

It is concluded that the vertical irregular problem analysis 

with respect to time history analysis approach is used to 

achieve the research's declared and pursued objectives. In 

order to undertake and conduct research work, four building 

models and five-time historical reference data were taken into 

consideration. The programmed to be utilized to carry out 

analysis work is chosen to be ETABS. It is concluded that the 

vertical irregular problem analysis with respect to time 

history analysis approach is used to achieve the research's 

declared and pursued objectives. In order to undertake and 

conduct research work, four building models and five-time 

historical reference data were taken into consideration. The 

programmed to be utilized to carry out analysis work is 

chosen to be ETABS. 

 Graphs are used to describe the results and the 

conversation, and each graph's conclusion and analytical 

summary was determined by critically analyzing and 

studying it. All data acquired for each scenario addressed in 

the problem and objective were plotted on the graphs. The 

talk covers each model's and parameter's behaviour for each 

time history. The following further highlights of the 

conclusion: 

 The conclusion drawn from the findings and discussion 

is that the outcomes vary depending on the time period. 

When developing vertical and mass irregular buildings, 

seismic zone designers must take time history data into 

account. Buildings with anomalies can be properly 

designed using software. It saves the designer money and 

time. 

 Results from different time histories can be effectively 

displayed and used to solve difficulties with building 

design in the future. For the same, standards may be 

developed. 

 Software can assess the buildings' overall abnormalities 

to help you decide whether or not to develop a specific 

design in the allotted time frame. 
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