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Abstract-  

The performance of a strength system can be examined spending a ton non-linear static evaluation. This 

requires the appraisal of the structural power and deformation demands and the comparison with the available 

capacities at desired performance levels. This analysis aims at evaluating and comparing the reaction of five 

reinforced concrete building systems by the use of different methodologies such as the ones described by the 

ATC-40 and the FEMA-273 using nonlinear stationary procedures, with described approval criteria. The 

methodologies are applied to a 3 storey frames system with minus vertical irregularity, both designed as per 

the IS 456-2000 and it is 1893-2002 (Part II) in the context of Performance Structured Seismic Design 

procedures. 

Present study aims towards doing Nonlinear Static Pushover Evaluation of G+3 medium go up RCC 

residential building body which is to be created by Conventional Style Methodology. A Nonlinear Permanent 

Analysis (Pushover Analysis) acquired been used to discover the inelastic deformation capability of shape. It 

was found that irregularity in elevation of house reduces the performance degree of structure there is also 

decrease in deformation or displacement of home 

 

Keywords - Response, Base Shear, Storey Shift and Drift Ratio, Functionality Based Design, Static 

Chump Analysis, Lateral displacement, Account Shear, Tale Drift  

 

I    Introduction 

 

In the last decades and more it has been recognized that damage control must become a more explicit design 

consideration that can be achieved only by introducing some kind of nonlinear analysis into the seismic design 

method. Following this pushover research has been developed during past decades and more and has become the 

preferred method of evaluation for performance-based seismic design, PBSD and analysis purposes. It is the 

method by which the ultimate strength and the limit state can be effectively investigated after yielding, which 

has been researched and applied in practice for earthquake engineering and seismic design. 
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              Nonlinear response record analysis is a possible strategy to calculate structural response within strong 

seismic event. Nevertheless, due to the large amount of data made in such  

Examination, it is far from preferred practical and PBSE usually involves nonlinear static analysis, also known 

as pushover analysis. In addition, the calculated inelastic way response is quite delicate to the characteristics of 

the input motions, thus the selection of a suitable representative acceleration time-histories is mandatory. This 

boosts the computational effort significantly. 

The simplified approaches for the seismic analysis of structures, which account for the inelastic behavior, 

generally use the results of static collapse analysis to define the inelastic performance of the structure. Presently, 

for this specific goal, the nonlinear static method (NSP) or pushover research described in FEMA-273, ATC-40 

documents are used. Even so, the process involves certain estimated and simplifications that some amount of 

variation is always anticipated to exist in seismic demand prediction of pushover analysis. 

Various simple nonlinear analysis procedures and approximate techniques to estimate maximum inelastic 

displacement demand of structures are proposed by researchers. The widely used simplified nonlinear analysis 

method, pushover analysis, has additionally an attractive subject of analyze which is mainly appropriate for 

structures in which higher modes aren't main, which are not motivated by dynamic characteristics. Though, 

pushover analysis has recently been shown for capturing essential structural response characteristics under 

seismic action, the precision and the reliability of pushover analysis in forecasting global and local seismic 

demands for all set ups have been a subject matter of discussion. 

 

II.   Methodology 

A. Standard 

The Pushover Analysis is described as a non - step-wise static approximation of the response a structure that 

will undergo when exposed to dynamic earthquake loading. Because our company is approximating the complex 

active loading characteristic of floor motion with a much simpler monotonically increasing fixed load, there are 

destined to be limitations to the procedure. The target is to quantify these limitations. This will be achieved by 

performing the Pushover Analysis of strengthened concrete bare frames of three stories with and without 

vertical irregularity. 

B. Base Style Model 

           This is the basic and the top to bottom irregular structure of the building having 6 bays in the two 

directions and three storey on the ground storey, the aspect of the storey is reduced after consecutive one storey 

as shown in the fig 01. The conventional storey height and surface storey height is same i. e, 3. 0m. the bay 

width is 3. 5 m. The detail basic specifications of the building are: 

 

 

 

 

C. Initial Assumed data of G+3 RCC frame 
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Sr. 

 

 

Contents 

 

Description  

 

1 

 

Form of structure 

 

Multi-storey medium climb rigid 

jointed plane frame(RC moment 

resisting frame) 

 

2 Seismic zone 

 

V 

 

 

3 Zone Factor 0.36 

 

4 

Number of 

storey 

 

G+3 5 Floor Elevation 

 

3.0m 

6 bottom floor heigh 

 

3.0m 

7 Infill wall 230 mm thick wall 

8 Impose load  

3 KN/m
2

  

9 

being unfaithful 

Material 

 

Concrete (M25) and 

Reinforcement Fe415  

10 

 

Scale column 

 

C1=250 mm x 250 mm Outer 

column C2=280 mm x 280 mm 

Interior column for Ist Floor 

 

C3=280 mm x 280 mm Interior 

column for IInd Floor C4=250 mm x 250 mm Interior 

column for IIIrd Floor C5=280 mm x 250 mm All 

columns for G.F.  

11 

 

Size of beam 

B01=230mm x 280 mm 

Longitudinal direction B02=230mm x 280 mm 

Transverse direction 12 Depth of slab 150 mm 

 

13 

Specific weight 

of RCC 
25 KN/m

3
 

 

14 

Particular weight 

of infill 

 

 

20 KN/m3 15 Type of soil medium soil 

 

16 

Response 

spectra 

According to IS 1893 (part 1): 

2002 for 5% Dissipating 

 

 

17 

Importance 

factor 

 

1  

According to above structural & seismic data for modeling the program, elevation & 3-D view of the base 

model as shown below. Most dimensions are in logistic. 

 

Figure 1 Base Plan 
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Figure 2 View of base bar frame model 

 

   III.   Pushover Analysis 

 

Nonlinear Static (Pushover) Analysis is a procedure where a building model is subjected to increasing load in 

one direction. The Pushover Analysis consists of the application of gravity loads and a respective lateral load 

pattern until the building collapsed or a specified displacement is reached. The frames were subjected to gravity 

analysis and simultaneous lateral loading.  

In all cases, lateral forces were applied monotonically in a step by-step manner. The applied lateral forces were 

proportional to the product of mass and the first mode shape amplitude at each story level under consideration. 

Pushover analysis procedure explicitly addresses the nonlinear behavior of the structure. Pushover analysis 

provides information about failure mechanism, failure modes, ductility demand, displacement capacity and 

stability of the structure. However Pushover Analysis gives a reasonably, accurate estimate for strength of the 

structural frame, assuming that its element do not fail due to secondary effect before the inelastic mechanism 

occurs. In more frequent case of sequential yielding the estimates of displacements corresponding to the base 

shear near the formation of inelastic mechanism are not typically accurate. Nevertheless, in most cases the 

simple bilinear force displacement (moment-curvature) relationship represents an acceptable approximation 

considering all the uncertainties involved in seismic design.  

This method is one of the simplest possible analytical tools for determining the main characteristics of non-

linear structural behavior under monotonically increasing static load. It is based on several simplified 

assumptions and does not pretend to be very accurate. Comprehensive nonlinear analysis will be more accurate 

but computationally very time consuming and not suitable for design purpose as compared to simple pushover 

analysis. Nevertheless this method can provide fair estimates of several parameters that cannot be providefair 

estimates of several parameters that cannot be predicted by elastic analysis and which represent a basis for the 

evaluation of structural behavior during strong earthquakes. 

 

Three dimensional static analyses are performed in a step by step fashion in which the possibility of formation 

of inelastic hinges in a member is checked in each step. If no element reaches its inelastic moment capacity, then 
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load applied is incremented and analysis is performed for new load case. Whenever, any element reaches its 

inelastic moment capacity, inelastic hinges is introduced in that element. Now, new analysis is performed on this 

structure with new earthquake load distribution, as earthquake load distribution will depend on the structural 

properties. Checking is done for inelastic moment capacity of other elements and plastic hinge is introduced 

when element reaches its inelastic moment capacity. Load required for formation of plastic hinge in elements 

were considered as the event. This procedure is repeated until inelastic mechanism is formed in the entire 

structure that leads to collapse of structure. The collapse load corresponds to the load required for final event to 

occur. 

 

IV Architecture 

 

 

Different analysis methods, both stretchy (linear) and inelastic (nonlinear), are available for the analysis of 

existing tangible buildings. Elastic analysis methods available include code fixed lateral force procedures, 

code dynamic lateral force techniques and elastic procedures using demand capacity ratios.   

 

The most basic inelastic research method is the complete nonlinear time history evaluation, which at the 

moment is considered extremely complex and impractical for general use. Available made easier nonlinear 

analysis methods, known to as nonlinear fixed analysis procedures, include the capacity spectrum method 

(CSM) that uses the area of the capacity (pushover) curve and a reduced response spectrum to calculate 

maximum displacement; the shift coefficient method (e. g., FEMA-273/356 (ATC 1996a)) that uses doormat 

analysis and a Modified version of the equal displacement estimations to estimate maximum shift; and the 

secant method (e. g., City of Los Angeles, Division 96 (COLA 1995)) that works on the substitute structure 

and secant stiffness’s. ATC-40 emphasizes use of nonlinear static types of procedures on the whole and 

focuses on the capacity spectrum method.  
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This CSM method has not been developed in detail previously. It supplies a particularly rigorous treatment of 

the reduction of seismic with regard to increasing displacement. Two important elements of a performance-

based design procedure are demand and capacity. The Demand is a representation of the earthquake ground 

motion. And Capacity is a rendering of the structure's capacity to resist the seismic demand. The performance 

is dependent on the way that the capacity is able to handle the demand. In other words, the structure should 

have this much capacity that to resist the demands of the earthquake such that the performance of the structure 

is compatible with the objectives of the design. 

 

 V Conclusions 

G+ 3 bare frame models and G+3 bare frame with vertical irregularity Models are analyzed using Standard 

Software program, and the following results are drawn based on the present study. 

1) Bare frame without straight irregularity having more horizontal load capacity (Performance point value) 

compare to bare frames with vertical anomaly. i. e, The vertical irregularity reduces the flexure and shear 

demand.  

2) The extensive displacement of the building is reduced as the percentage of irregularity increase. 

3) As the ratio of vertical irregularity rises, the story drift reduces and go on within permissible limit as terms 

number 7. 11. you of IS 1893-2002 (Part I). 

4) There is no more an end result of Geometric irregularity on story shear, but there is 2 to five per cent 

difference in lateral shift. 

5) Also conclude that as the no of bays reduces vertically the lateral load carrying capacity increases with 

reduction in lateral displacement. 

Previously stated discussion, the seismic performance of irregular building is reduced by 11 to 12. 5% for 200% 

vertical irregularity and twenty eight to 30% for 300% vertical irregularity as out-do symmetric base model. 
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