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ABSTRACT 

 

 

Earthquake is the result of sudden release of energy in the earth’s crust that 

generates seismic waves. Ground shaking and burst are the significant impacts 

produced by tremors. It has social just as monetary outcomes, for example, causing 

passing and injury of living things particularly individuals and harms that 

assembled and regular habitat. In order to take precaution for the loss of life and 

damage of structures due to the ground motion, it is important to understand the 

characteristics of the ground motion. Earthquakes are one of the greatest natural 

disasters to human life and properties. Following lessons from previous earthquake 

disasters, the performance-based seismic design is increasingly accepted by 

engineers to prevent seismic disasters. In performance-based seismic design, 

realistic and reliable design response spectra are required to reliably and accurately 

predict responses of designing structures. 
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I. INTRODUCTION 

 

An earthquake is the result of a rapid release of strain 

energy stored in the earth’s crust that generates seismic 

waves. A structure is vulnerable to earthquake ground 

motion and damages the structures. To avoid potential 

risk for the harm of structures because of the ground 

movement, it is essential to know the attributes of the 

ground movement. The main unique attributes of 

tremor are top ground speeding up (PGA), recurrence 

substance, and term. These attributes assume 

transcendent part in considering the conduct of 

structures under the tremor ground movement.  

 

Severe earthquakes happen rarely. Even though it is 

technically conceivable to design and build structures 

for these earthquake events, it is for  

 

the most part considered uneconomical and redundant 

to do so. The seismic design is performed with the 

expectation that the severe earthquake would result in 

some destruction, and a seismic design philosophy on 

this premise has been created through the years. The 

objective of the seismic design is to constraint the 

damage in a structure to a worthy sum. The structures 

designed in such a way that should have the capacity 

to resist minor levels of earthquake without damage, 

withstand moderate levels of earthquake without 

structural damage, yet probability of some non-

structural damage, and withstand significant levels of 
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ground motion without breakdown, yet with some 

structural and in addition non-structural damage. 

 

In present work, five story regular reinforced concrete 

(RC) buildings which are modelled as three-dimension 

and one ground motion of high frequency content is 

subjected to the corresponding models and non-linear 

dynamic time-history analysis is performed and 

compared with linear dynamic response spectrum 

analysis using ETABS 16.2.1  software. 

 

II.  METHODS AND MATERIAL  

 

In the present study, firstly analysis of low, mid, and 

high-rise regular three-dimension RC buildings in 

most severe zone earthquake forces is carried out. 3D 

model is prepared for low, mid, and high-rise regular 

RC buildings having shear wall in its core using ETABS 

16.2.1.  

 

Here, the maximum story displacement, maximum 

story drifts, story acceleration, story stiffness and base 

shear of low, mid, and high-rise regular reinforced 

concrete buildings due to the ground motions of high-

frequency content is obtained. The methodology, 

which is conducted, is briefly described as below:  

 

1) Ground motion record is collected and then 

normalized.  

2) Non-Linear time history analysis is performed in 

ETABS 16.2.1.  

3) Building response such as maximum story 

displacement, maximum story drifts, maximum 

story acceleration, and base shear are found due to 

the ground motions.  

4) The results of the three regular RC buildings are 

compared with respect to the two analysis i.e., 

LDP or Response Spectrum Analysis and NDP or 

Time History Analysis. 

 

Five, ten, regular reinforced concrete buildings, which 

are low, mid, and high-rise are considered. The beam 

length in (x) transverse direction is 6m and in (y) 

longitudinal direction 6m. Figure 3.1 shows the plan of 

the three buildings having three bays in x-direction 

and three bays in y-direction. Base story height of each 

building is assumed 4.0m and remaining all above story 

height is 3.0m. 

 

 
 

 
 

III.RESULTS AND DISCUSSION  

 

In this chapter, the results of five- story regular 

reinforced concrete buildings in terms of maximum 

story displacement, maximum story drift, story 

acceleration, and base shear are presented in (x) 

transverse and (y) longitudinal direction. The 



Volume 4, Issue 6, November-December-2020  |  www.ijsrce.com 

Pradeep Kumar Nirmal et al. Int J Sci Res Civil Engg. November-December-2020, 4 (6) : 33-38 

 

 
 35 

responses of the structures due to the above mentioned 

ground motions and given LDA and NDA load 

functions are found. 

 

In section the five(G+5), regular RC building, the 

maximum story drifts due to earthquake load, response 

spectrum function (as per IS:1893-2016)  

 

RESULTS OF G+5 BUILDING IN (X-DIRECTION) 

 

 

Table 1 :-  Story Response Values (G+5 : EQx) 

 

 

 

 

Story Elevation Location X-Dir Y-Dir 

 m    

Story5 16 Top 0.000673 0.000665 

Story4 13 Top 0.000792 0.000765 

Story3 10 Top 0.000849 0.000824 

Story2 7 Top 0.000811 0.000768 

Story1 4 Top 0.000551 0.000412 

Base 0 Top 0 0 

 

 

Story Elevation Location X-Dir Y-Dir 

 m    

Story5 16 Top 0.001283 0.000242 

Story4 13 Top 0.0015 0.000373 

Story3 10 Top 0.001587 0.000487 

Story2 7 Top 0.001467 0.000587 

Story1 4 Top 0.000955 0.000553 

Base 0 Top 0 0 

 

 

Story Elevation Location X-Dir Y-Dir 

 m    

Story5 16 Top 0.000673 0.000665 

Story4 13 Top 0.000792 0.000765 

Story3 10 Top 0.000849 0.000824 

Story2 7 Top 0.000811 0.000768 

Story1 4 Top 0.000551 0.000412 

Base 0 Top 0 0 
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RESULTS OF G+5 BUILDING IN (Y-DIRECTION) 

 

Table 2. Story Response Values (G+5: EQy) 

Story Elevation Location X-Dir Y-Dir 

 m    

Story5 16 Top 0.000077 0.000926 

Story4 13 Top 0.000131 0.001085 

Story3 10 Top 0.000168 0.001163 

Story2 7 Top 0.000192 0.001083 

Story1 4 Top 0.000171 0.000614 

Base 0 Top 0 0 

 

Table 3. Story Response Values (G+5: RSAy) 

Story Elevation Location X-Dir Y-Dir 

 m    

Story5 16 Top 0.000623 0.000615 

Story4 13 Top 0.000733 0.000708 

Story3 10 Top 0.000785 0.000763 

Story2 7 Top 0.00075 0.00071 

Story1 4 Top 0.00051 0.000381 

Base 0 Top 0 0 

 

Table 4. Story Response Values (G+5: THy) 

 

Story Elevation Location X-Dir Y-Dir 

 m    

Story5 16 Top 0 0.001311 

Story4 13 Top 0 0.001535 

Story3 10 Top 0 0.001694 

Story2 7 Top 0 0.001613 

Story1 4 Top 0 0.000849 

Base 0 Top 0 0 
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The Base Reactions 

 

 

IV. CONCLUSION 

 

LDP or response spectrum analysis are more 

conservative analysis as compared with building 

analysed for only earthquake load case and time-

history load case. This is due to dynamic response of 

the building is under-estimated in RSA as Response 

Spectrum Analysis ignores nonlinearity. 

 

Clearly, there are there are certain types of structure 

like high-rise structure/tall structures, irregular 

structures may be like setback buildings (in this project 

work high-rise building) that require the use of the 

NDP to obtain a reasonable representation of their 

seismic response especially in earthquake Zone IV and 

Zone V as it attempts to fully represent the seismic 

response of buildings without any of the major 

simplifying assumptions. Other analysis methods 

would either provide dangerously inaccurate 

assessments of these structures, because they ignore the 

implications of one or more of the structural 

characteristics that define structural response, or they 

would be overly conservative, perhaps limiting the 

ability to make use of innovative design solutions. 
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