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ABSTRACT 

 

An earthquake is the result of an unexpected release of liveliness in the Earth’s 

shell that creates seismic emission. It influences to the surroundings Structures. 

It damages the structure, which is indirectly kills peoples. Hence, 

supplementary worry while designing such structures is essential. Injure in 

reinforced concrete frame structure becomes huge if they are not design to 

perform elastically through earthquake. Some of the earthquake has defined 

that our countries structures i.e. reinforced concrete are highly weak during 

earthquake. For the general RC frame building in our country, it is lacking of 

strength be Cause of the ordinary miserable exercise of seismic structural plan 

and assemble in the country and huge shortage of brilliant professionals who 

can understand detailed seismic reinforcement workout. It is needed to take up 

the pushover analysis based approaches. 

Therefore, a typical analysis approach for determining stability against the 

lateral loads for a RC framed structure has been attempted in this study to 

evaluate the parameters to evaluate the safety of the structure, which reckons 

as a fundamental step in decision-making. A finite element model has been 

developed for the 6-storey building.  

Keywords : Pushover Analysis, Finite Element Method, Earthquake, 

Multistoried building, SAP2000.  

 

 

I. INTRODUCTION 

 

Earthquake is unexpected, quick vibration of the 

ground Clause by the liberate of the power stored in 

the rocks. Power released basis of trouble, inside the 

earth is transferred to neighbouring land/water to 

shake. It effect on the entire built upbringing. . It 

damages the structure that is indirectly kills peoples. 

We are heavily needy upon the public facilities or 

lifelines like water supply, electric power supply, 

drainage. It disturbs civic amenities in a major way. 

Lifeline amenities like hospital, health care centres 

have a major role in natural catastrophe like 

earthquake. Hence, additional care while designing 

such structures is needed. Damage of tradition 

buildings can make us root less. A severe earthquake 

can have very damaging penalty upon a reign’s 

development and economy. 
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The earth consists of the inner core, outer core, 

mantle, asthenosphere and lithosphereand the inner 

core is solid with 13000 degree F thought to be made 

up mostly iron and the temperature of the outer core 

are 11000 degree F and Asthenosphere are the upper 

mantle which are partially hardened magma with 

plastic like qualities and last one is lithosphere the top 

of the earth called crust which are solid outer layer 

and divides in to tectonic plates, sea and continents. 

 

 

Figure 1: Tremendous Loss of Property 

A. The Plastic Hinge 

The Plastic Hinges are used for performing the 

pushover analysis. The plastic hinges are induced at 

the edges of each structural member such that they 

divide the frame into the individual members. The 

beams have an M3 type hinge at the end that take 

only the moment into account while the Columns 

have the P2-M2-M3 hinge type assigned to them 

which include the effect of axial force and the effects 

of bi-axial bending. Their primary purpose is to serve 

as an energy-damping device for allowing 

deformations of seemingly rigid sections in 

earthquake engineering. 

 

B. Static Pushover Analysis 

The Pushover analysis is a Nonlinear Static analysis in 

which the structure is subjected to a displacement 

controlled lateral load pattern which continuously 

increases till the structure is forced form its elastic 

behaviour to nonelastic behaviour till the collapse 

condition is reached. There is also another variant of 

the static pushover analysis in which the structure is 

first subjected to the lateral load in one direction and 

then the same stressed structure is subjected to similar 

loading in the opposite direction. This approach is 

known as a Cyclic Pushover Analysis it has been 

replaced by the use of Time History Analysis using 

periodic functions. 

 

C. Time History Analysis 

The Time History Analysis is a form of non-linear 

dynamic analysis. The similarity between the 

dynamic and static analysis was maintained by 

keeping the standard hinges used for the static 

analysis. The analysis was done by neglecting the 

geometric irregularities like the P-4 effect. The modal 

analysis is done with Ritz vectors, which give a more 

accurate model than just Eigen Vectors. The analysis 

was intended to be done on all 3 models but there 

were numerous cases where the ground motion 

analysis wasn’t completing hence as the data is 

incomplete the data was not used in the main text for 

drawing conclusion. The most complete set of data 

was that of in the 30.5m Asy2 model and here the 

output is shown for all the ground motions. The 

ground motions for the other models are mostly not 

complete hence not shown here. The Earthquake 

ground motions considered are as follows showing the 

input followed by the output as a plot between joint 

rotation and time. 

 

II.  LITERATURE REVIEW  

      

The writing on the subject of "Pushover Assessment 

of symmetric multi-storeyed building and Its 

Modelling utilizing SAP 2000 Software" is surveyed in 

this part. A few papers managing identified with the 

above point are examined in the current section. The 

writing audit search has been performed for 

important distributions utilizing many Web based 

web crawlers and databases. To supplement robotized 
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search, a manual hunt was additionally done. The 

manual system included looking through the 

reference segments of the papers distinguished by the 

robotized search and alluding the content/reference 

books. Any important references inside those 

papers/reference books were followed up on. 

(1) A. R. Vijayanarayanan, Rupen Goswami and C. 

V. R. Murty (2017)[3]. Considerable differences 

exist in current code provisions on the required 

(flexural) column-to-beam strength ration 

(CBSR) at a joint to ensure that ductile flexural 

hinges occurs at beam ends prior to that in 

columns (at joint). A simple procedure is 

proposed using results of linear elastic static 

analysis, adhering to strong-column weak-beam 

(SCWB) design philosophy, which leads to 

desired inelastic behaviour of moment frame 

building during strong seismic action. The 

proposed procedure utilizes the ratio of elastic 

demand, just prior to the formation of first 

hinges, and over strength flexural capacity at all 

beam column joints. This procedure guides the 

designer to arrive at the required relative 

strength at each joint of the building. 

 

(2) D. Guney and E. Aydin (2012)[5]. Experimental 

and theoretical test shown that dramatically 

changes of infill area Clauses of soft storey 

mechanism. Soft storey mechanism is the most 

frequent failure mode of RC srtucture. This 

phinomenon is Claused by the fact that the 

overall shear force applied to the building by 

the earthquake is higher at the base shear. If the 

lowe storey is not originaaly weakend, it is 

however there that infill are the most stressed, 

so that they fails first and create the weak 

storey and finally leads collapse of 

structure.This kind of collapse was obsered 

many times in Turkey Claused by earthquake. 

In many application, architectural considerations 

result in a taller first storey, which Clause a soft 

storey formation due to sudden change in the siffness 

between following stories. If infill walls are not exists 

in any floor level means that floor is under risk of soft 

storey collapse. The presence of a soft storey result in 

a localized excessive drift hat Claused heavy damage 

or collapse of storey during a severe earthquake. 

As a result of this sudy, the distribution of infill walls 

is very important for formation of soft storey effect 

Claused by earthquake. In order to prevent soft 

storrey collapse. The interstorey drift should be 

controled and limited changing by stiffness of 

columns. 

(3) Murty, C. V. R (2008)[1]. In this paper, four 

approaches are presented for seismic evaluation 

of the quantitative effectiveness of the existing 

RC frame buildings. For the retrofit of general 

RC frame building in India, it is technically and 

economically the best compromise to adopt the 

code-compliance Approach because of the 

prevalent dismal practices of seismic structural 

design and construction in the country and 

huge shortage of capable professionals who can 

undertake detailed seismic strengthening 

exercises. In addition, in the retrofit of critical 

structures and important structure, it is 

necessary to take up the Push-Over Analysis. 

Even though limited in number, this exercise of 

incorporating pushover analysis based 

approaches, approach will stand as a role model 

for others to emulate and thereby eventually 

raise the quality of professional service 

available in the country. 

Pushover methods are beneficial, if used judiciously, 

significant effort and judgment is required at each 

step of this displacement based nonlinear analysis 

method. Significant knowledge is warranted on part 

of those employing these procedures. Details of 

structural design and detailing and their implications, 

should be well understood. In particular, assigning 

hinge properties to potential hinge location, selection 
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of hysteretic behaviour and evaluating damping are 

some of the major input that require experience of the 

analysis. Therefore, it is essential to do peer review by 

competent professionals, whenever these specialized 

methods of analysis are resorted to in seismic 

strengthening of buildings. 

 

(4) Pankaj Agarwal, S. K. Thakkar and R. N. Dubey 

(2001)[2]. The earthquake resistant design of 

reinforced concrete building is a countinuiting 

are of research since the days earthquake 

engineering started not only in india but in 

developed countries also. In spite of that , 

reinforced concrete buildings are damaged for 

various reasons. The Bhuj earthquake of 

january 26, 2001 in india is a recent example, in 

which the reinforced concrete building were 

damaged on a large scale. 

The building falling in the range of G+4 to G+10 

storeys sustained damage. The maximum acceleration 

in the epicenter region at Anjar was recorded as 

0.547g by a Structure Response Recorder (SRR). It has 

been observed that the acceleration recorded at the 

ground floor of the Regional Passport Office staff 

quarters building (G+9) of 30m height at Ahmedabad 

was 0.106g , which got amplified to nearly 3 times on 

the roof. The measured and calculated time histories 

at 3rd and 9th floors of the building are closely 

matching. This varifies the mathematical modelling of 

the building. The dynamic analysis of building on 

floating columns reveals that the vibration in 

fundamental mode is predominant in torsion. 

 

(5) Manabu Yoshimura (1997)[4]. A very new RC 

building with a soft srorey was collapsed by the 

1995 Hyogokey-Nanbu earthquake. Nonlinear 

dynamic response analysis, where strength 

deterioration was considered in respecting 

member nonlinearity, was conducted to 

simulate how the building behave and evatually 

collapsed during the earthquake. The analysis 

was found to produce the obsered damagewell, 

such as residual displacement, mechanism and 

damage to members. It was also, revealed that if 

first storey mechanism might occur, the 

collapse could be unavoidable even for 

buildings with a base shear strength of as much 

as 60% of total strength. 

The inelastic analysis of the building with soft first 

storey collapsed by the 1995 Hyogokey-Nanbu 

earthquake was conducted, in which member 

strength deterioration was considered to simulate the 

process of collapse as realistically as possible. The 

major finding from the analysis are as follows: 

 

1.  the obsered behaviour of the building such as 

residual displacement, mechanism and demand to 

members were well simulated by the dynamic 

response analysis using the recorded ground 

motions. The first storey columns collapsed due to 

large lateral displacement combined with high 

axial compression. 

2.  Non-structural walls occasionally affect oveall 

behaviour of building such ass mechanism. For this 

building, since the slits placed between the Non-

structural walls provided above the second floor 

level and adjoining colums were ineffective, these 

Non-structural walls behave as structural walls, 

causing the first storey mechanism. 

3.  Within the limits of the studies presented herein, 

if the first storey mechanism might occurs, the 

collapse could be unavoidable even for buildings 

with based shear stength as much 60% of the total 

strength. 

 

III. CONCLUSION 

 

A study of pushover assessment of symmetric multi-

storeyed building and its modelling utilizing sap 2000 

software has been done .it can be concluded that 

pushover method are helpful, if used with care 

important attempt and decision is essential at each 
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step of this displacement based non-linear analysis 

method, major knowledge is justified on part of those 

employing these actions. details of structural design 

and detailing and there implications, should be well 

understood. in particular, turning over hinge 

properties to potential hinge locations. therefore, it is 

essential to do reconsider by capable professionals, 

whenever these particular methods of analyse are 

differentiate to in seismic reinforcement of structure. 
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