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ABSTRACT: 

This paper makes use of Pushover analysis to analyse the successive damage states of a Building. This method 

provides information on strength, deformation and ductility of the structure and distribution of demands which help in 

identifying the critical member likely to reach limit states during the earthquake and hence proper attention can be 

provided while design and detailing. For such analysis, modelling includes the nonlinear properties of each variable 

Quantified by strength and deformation capacities, which depend on the modelling assumption in the structure. The 

structure is taken as framed and is designed as per Indian standards, i.e., IS456:2000, IS-1893:2002 and IS-875:1987, 

respectively. The primary aim of the study is to verify building efficiency when built according to the Indian Standard. 

Nonlinear static analysis (Pushover analysis) is carried out on reinforced concrete structure using ETABS software 

design. The Present study is to gauge the behavior of Multi -Storey R.C.C building for analysis underneath explicit 

zone. 
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I. INTRODUCTION 

 
The static pushover analysis is becoming a popular 

tool for seismic performance evolution of existing 

and new structures. Earthquake is known to be one 

of the most destructive phenomena experienced on 

earth. It is caused due to a sudden release of energy 

in the earth’s crust which results in seismic waves. 

When the seismic waves reach the foundation level 

of the structure, it experiences horizontal and 

vertical motion at ground surface level. 

Due to this, earthquake is responsible for the 

damage to various man-made structures like 

buildings, bridges, roads, dams, etc. It also causes 

landslides, liquefaction, slope-instability and 

overall loss of life and property the expectation is 

that the pushover analysis will provide adequate 

information on Seismic demands imposed by the 

design ground motion on the structural system and 

its components. 

The pushover analysis of a structure is static non- 

linear analysis under permanent vertical loads and 

gradually increasing lateral loads the equivalent 

static lateral loads approximately represent 

earthquake induced forces. 

The capacity of structure is represented by pushover 

curve. The most convenient way to plot the load 

deformation curve is by tracking the base shear and 

the roof displacement. Amongst the natural hazards, 

earthquakes have the potential for causing the 

greatest damages. Since earthquake forces are 

random in nature & unpredictable, earthquake loads 

are to be carefully modelled so as to assess the real 

behavior of structure with a clear understanding that 

damage is expected but it should be regulated. In 

this context pushover analysis, which is an iterative 

procedure shall be looked upon as an alternative for 

the orthodox analysis procedure the promise of 

performance based seismic engineering (PBSE) is 

to produce structure with predictable seismic 

performance. The identifying and assessing 

performance capability of a building is an integral 

part of the design process. There is a big space in 

the qualitative comprehension of the response 

history of the system as well as difficulties in 

verification of results. Pushover analysis uses 
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lateral external static forces at floor levels in 

combination with inelastic response spectra. 

II. OBJECTIVES 

 
To provide structural elements depending on the 

soil condition and the load factors and to perform 

Procedural Analysis of the structure to Perform push 

over Analysis of the designed structure. 

 

III. LITERATURE REVIEW 

 
Saurabh P. Hete et.al (2018) The method of 

Pushover analysis is to observe the successive 

damage states of a building. This method is relatively 

simple to be implemented and provides information 

on strength and deformation and ductility of the 

structure and distribution of demands which help in 

identifying the critical member likely to reach limit 

states during the earthquake and hence proper 

attention can be given while design and detailing. 

Modelling for such analysis requires the nonlinear 

properties of each component in the structure of the 

determination, quantified by strength and 

deformation capacities, which depend on modelling 

assumption. In this building frame is designed as per 

Indian standard i.e., IS456:2000 and IS-1893:2002 

and IS-875:1987. The main objective to check 

performance of building when designed as per Indian 

Standard. 

 

Ragy jose(2017) In this journal ,Every structure 

was subjected to groups of loads, the various kinds 

of loads normally considered are dead load, live load, 

earth quake load and wind load. Analysis was carried 

out by static method and design is done as per IS 

456:2000 guidelines. They have attempted to design 

the structural elements manually. Drawing and 

detailing are done using Auto CAD as per SP 34. 

They have made Analysis by using ETABS software 

and successfully verified manually as per IS 456. 

Calculation by both manual work as well as software 

analysis gave almost same result but time taken and 

human intervention is comparatively less in Etabs 

(Extended Three-dimensional Analysis of Building 

Systems) 

IV.  PLANNING OF RCC FRAMED 

STRUCTURE 

 

RCC Frames regular structure with stilt + 9 have 

been considered in the study. Fundamental period of 

vibration of the frame with fixed support. In this 

building frame is designed as per Indian standard i.e., 

IS-456:2000 and IS-1893:2002 and IS-875:1987 and 

model analysis has been evaluated. In order to 

understand the effect of pushover analysis of existing 

RC frame structure base model using ETABS 2017. 

Pushover analysis of the models are performed using 

ETABS 2017 

 

Column – 200 x 450 

Column – 200 x 600 

Column – 200 x 750 

Column – 300 x 750 

Beam – 200 x 450 

Beam – 200 x 600 

Slab – 150mm Thick 

 

V. METHODOLOGY 

 

• Planning of RCC framed structure 

• Model creation in ETABS 

• Execution of analysis 

• Design optimization 

• Result review 

 

VI. PUSH OVER ANALYSIS 

 

Pushover is a static-nonlinear analysis method where 

a structure is subjected to gravity loading and a 

monotonic displacement-controlled lateral load 

pattern which continuously increases through elastic 

and inelastic behaviour until an ultimate condition is 

reached. Lateral load may represent the range of base 

shear induced by earthquake loading, and its 

configuration may be proportional to the distribution 

of mass along building height, mode shapes, or 

another practical means. In other words, it’s a 

simplified nonlinear static analysis, Suitable for 

accessing seismic vulnerability of existing structures, 

it can also be used in new structural design to see 

nonlinear static effect. 
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VII. BUILDING PERFOMENCE LEVEL 

 

• Operational level (OL): 

As per this performance level building are expected 

to sustain no permanent damages. Structure retains 

original strength and stiffness. Major cracking is 

seen in partition walls and ceilings as well as in the 

structural elements. 

 

• Immediate occupancy level (IO): 

Buildings meeting this performance level are 

expected to sustain no drift and structure retains 

original strength and stiffness. Minor cracking in 

partition walls and structural elements is observed. 

Elevators can be restarted. Fire protection is 

operable 

 

• Life Safety Level (LS): 

This level is indicated when some residual strength 

and stiffness is left available in the structure. 

Gravity load bearing element’s function, no out of 

plane failure of walls and tripping of parapet is 

seen. Some drift can be observed with some failure 

to the partition walls and the building is beyond 

economical repair. Among the non-structural 

elements failing hazard mitigates but many 

architectural and mechanical and mechanical 

systems get damaged. 

 

• Collapse Prevention Level (CP): 

 

Buildings meeting this performance level are 

expected to have little residual strength and stiffness, 

but the load bearing structural elements function 

such as load bearing walls and columns. Building is 

expected to sustain large permanent drifts, failure of 

partitions infill and parapets and extensive damage 

to non-structural elements. At this level the building 

remains in collapse level. 

• LS - Life safety 

• CP - Collapse prevention 

• IO - Immediate Occupancy 

• Point A is the original state (OL) of 

Structure. 

• Point B represents yielding. No 

deformation occurs in the hinge up to 

point B. 

• Point C represents the ultimate 

capacity/Limit for pushover analysis. 

• Point D represents a residual strength limit 

in the structure. After this limit Structure 

initialize collapsing. 

• Point E represent total failure of the 

structure. After this point hinges break 

down. 

 

 

Fig. 1 Force displacement curve of a hinge 

 
VIII PUSH OVER ANALYSIS IN ETABS 

 

Fig. 2 push over analysis – shear – displacement 

curve along px 
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Fig. 3 push over analysis – shear – displacement 

curve along py 

 
IX. CONCLUSION 

 
Pushover analysis was carried out separately in 

the X and Y directions. The resulting pushover 

curves, in terms of Base Shear – Roof 

Displacement (V-Δ), given for X and Y 

separately in both the zones. The slope of the 

pushover curves is gradually changed with 

increase of the lateral displacement of the 

building. This is due to the progressive 

formation of plastic hinges in beams and 

columns throughout the structure. 
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Designed and d G+5 residential building by 

From the results obtained in Y-direction there is 

no elements exceeding the limit level between 

till step 6 of pushover analysis, this means that 

the building requires no retrofitting. 

It was found that the seismic performance of 

studied building is adequate in X-X direction, 

because there are no elements exceeding the 

limit level, i.e., all the elements are between life 

safety (LS) and collapse prevention (CP). 

As the performance point of the building lies 

within the limit no need of 

retrofitting is recommended. Hence the structure 

is safe. 
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