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Abstract— Pushover is basically a nonlinear static analysis 

method by which the response of a building or a non-

building structure can be calculated under nonlinear loading 

like earthquake. In this structural analysis approach a series 

of forces are applied on the structure to illustrate the effect 

of earthquake ground motion. In the recent years pushover 

analysis became very popular because of its simple 

computer based technique to represent the different base 

shear range under earthquake loading. In this representation, 

different approaches of pushover analysis and their various 
applications of Combine Form of Structure RCC and PSC 

and moment resisting frames are discussed. 
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I. INTRODUCTION 

The major criteria at present in designing RCC structures in 

seismic zones are control of lateral displacement resulting 
from lateral forces. In this thesis effort lateral displacement 

and Base Shear in RCC and PSC Frames. RCC Frames with 

G+7 are considered with increased stilt column dimensions. 

Non-linear static analysis (pushover analysis) was 

carried out for the frames structure then compared with the 

result of push over curves. And also have to calculate 

Displacement and Base shear is calculated from the curves 

and compared. 

A. Prestress Concrete 

Prestress concrete is one in which there have been 

introduced internal stresses of such magnitude and 

distribution that stresses resulting from given external 

loading is counter balanced to a desired degree. 

In case of prestress concrete very high strain steel and high 

strain concrete is used. 

1) Assumption 

1) Concrete is homogeneous and elastic material. 
2) Within the range of working stress, both concrete and 

steel behave elastically and Hooke’s law valid. 

3) A transverse plane section before bending remains plain 

after bending. 

B. Objectives 

1) To study and understand standard pushover analysis 
with their advantages, limitations and superiority. 

2) To employ design & analysis software Sap 2000 and to 

study pushover analysis of frame structures under 

consideration. 

3) To investigate performance of multistoried frame 

structures under seismic loads and calculate the 

displacement and compare their performance. 

4) To study and evaluate various seismic assessment 

parameters such as pushover curve, forces chart and 

stress line chart etc. 

II. LITERATURE SURVEY ON PUSH OVER ANALYSIS 

A. Raut & Ambadkar (2015) 

They  have investigated the effect of the layout of masonry 

infill panels over the elevation of masonry in filled R/C 
frames on the seismic performance and potential seismic 

damage of the frame under strong ground motions using 

nonlinear static push-over studies of frame which is based 

on realistic and efficient computational models. 

B. Sagar & Saha (2016) 

In this paper, different approaches of pushover analysis and 
their various applications in shear wall and moment resisting 

frames are discussed. For elastic high rise buildings, the 

regular response spectra analysis can be reformulated as 

modal pushover analysis (MPA). 

C. Priyanka & Mayur (2016) 

They analysis the main cause of failure of multi-storey 

reinforced concrete frames considered during seismic 

motion is the sway mechanism. If the frame is designed on 

the basis of strong column-weak beam concept the 

possibilities of collapse due to sway mechanisms can be 

completely eliminated. 

D. Sadhana & Shinde (2014) 

They works on the comparison  seismic performance and 

behavior of building frame with and without vertical 

irregularity in terms of parameter base shear, storey 

displacement, storey drift,  spectral acceleration and spectral 

displacement. Five types of geometry are taken for present 

study-one regular building frame and four building frames 

with variation in percentage of vertical irregularities. 

III. STRUCTURAL MODELLING 

A. Modelling 

All the beam members and column members are considered 

as per IS code. The loads and properties were assigned there 

and then imported to the respective software i.e., SAP and 

E-tabs. The analyzation there was performed and results 

tabulated. The plan considered was represented below. 

B. Methodology 

1) To study the push over analysis a plan G+7 multi-storey 
frame structure was considered. 

2) For push over study, RCC and PSC combine structure 

as considered as frames in each floor were analyzed and 

designed for gravity loads as per IS 456:2000 and 

lateral loads (earthquake loads) as per IS 1893 (part-

1):2002. 

3) As we know that pushover analysis is a static, nonlinear 

study procedure of analysis in which magnitude of the 

lateral force is incrementally increased for each steps, 
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maintaining the predefined distribution pattern along 

the height of the building. With the increase in the 

magnitude of the loads, weak links and failure modes of 
the building are found. 

4) This analysis is based on the three case of studied in 

which we are calculate the base shear and the roof 

displacement as per table formed and can be plotted to 

generate the pushover curve. It gives an idea of the 

maximum base shear; which shows the stability of 

structure under seismic. 

5) To perform the pushover for all case ATC-40 spectrums 

are considered. All three types of hinges required to 

study RC structure are chosen from the experimental 

data and experience. All three types of hinges are 

assigned to each element by using SAP-2000 command 
proses according to required type. 

IV. ANALYSIS OF FRAMES (SAP2000) 

A. Modelling of Frame 

All the preliminary modeling was done in SAP2000 and the 

modelled frame was imported into SAP2000. A Seven 
storey frame was modeled in sap2000 with different three 

cases as shown below: 

1) Case 1: Beam, column and slab all are RCC. 

2) Case 2: Both column and slab are RCC but beam is 

PSC structure. 

B. Member Properties 

1) Beam sized= 0.3m X 0.4m {IS code: 13930:1993} 

2) Columns sized= 0.4 X 0.4m {IS code: 13930:1993} 

3) Thickness of slab= 0.15m {IS code: 13930:1993} 

4) Wall thickness= 0.23m 

5) Seismic zone= zone-v {IS-code: 1983-2002} 

6) Zone factor= 0.36{IS-code: 1983-2002} 

7) No of storey= G+7 

8) Floor height= 3m 

9) Base floor height= 3m 

10) Spacing along x-axis= 6m 

11) Spacing along y-axis= 6m 

12) No. of base X= 5 
13) No. of base Y= 6 

14) Type of soil= Type-II 

15) Importance factor= 1{IS-code: 1983-2002} 

16) Response factor= 5 %{ IS-code: 1983-2002} 

17) Response reduction= 5{ IS-code: 1983-2002} 

Default M3hinge was assigned to beams. 

Default P-M-M hinge was assigned to columns. 

C. Member Loading 

All the members were assigned the following loadings. 

1) Self-Weight 

2) External Wall Load--- 11.362 KN/m 

3) Live Load----------- 5 KN/m {as per IS-code: 875(part-

2)} 

4) Earth Quake Loading----- as per IS-code: 1983-2002 

D. Steps to Analysis 

There are various steps to study pushover Analysis:- 

1) Step 1: Creating the basic computer Model and Define 

properties. 

 
Fig. 1: Detail of material 

 
Fig. 2: Beam Detail with RCC (As Per Is 13920:1993) 

 
Fig. 3: Beam Detail with Tendon (As Per Is 13920:1993) 

 
Fig. 4: Slab Detail with RCC (As Per Is 13920:1993) 
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Fig. 5: Column Basic Detail 

2) Step 2: The program includes several built-in default 

hinge properties that are based on average values from    

ATC-40 for concrete members. 

 
Fig. 6: Detail of Atc-40 

3) Step 3: Define the pushover load cases. In SAP2000 

more than one pushover load case can be run in the 

same analysis. 

 
Fig. 5.10: Load Pattern 

4) Step 4: Locate The Pushover Hinges On The Model By 

Selecting One Or More Frame Members And Assigning 

Them One Or More Hinge Properties And Hinge 

Locations. 

 
Fig. 6: Location of Hinge which is located at 5% and 95% of 

span 

5) Step 5: Display The Deformed Shape And Table. 
a) Case 1: Beam, column and slab RCC 

 
Fig. 7: Displacement Shape of Case-1 
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6 
FIFTH 

FLOOR 

1.2(LL+DL+

EQ) 

Combinati

on 

0.03

4 

-

1.73

E-06 

7 
SIXTH 
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3 
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Table 1: Displacement Values of Case-1 

b) Case 2: Both column and slab are RCC but beam is 

PSC structure. 

 
Fig 8: Displacement Shape of Case-2 
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Table 2: Displacement Values of Case-2 

V. RESULTS & SCONCLUSINS 

A. Displacement Table and Bar Chart 

 
Fig. 9: Displacement Chart 

This is chart which shows the comparison between all three 

cases.in which case-2 most stable and economical. 

 DISPLACEMENT (In M)(In X- Direction) 

S.N. Storey Case-1 Case-2 

1 GROUND FLOOR 0 0 

2 FIRST FLOOR 0.012 0.011 

3 SECOND FLOOR 0.018 0.015 

4 THIRD FLOOR 0.024 0.019 

5 FOURTH FLOOR 0.030 0.022 

6 FIFTH FLOOR 0.034 0.025 

7 SIXTH FLOR 0.038 0.028 

8 SEVENTH FLOOR 0.043 0.029 

Table 3: Displacement Table 

The displacement value is compare with all three 
cases, in which we have to observe that case-2(beam-PSC, 

column-RCC, and slab-RCC) gives the least value of 

0.029m, which is less than maximum value of displacement 

of 0.084m. It means that we can reduce the cross-section to 

find economical section as per requirement. 

Here we have also observe that case-1 value also 

give the less displacement but least economical because in 

this case we cannot reduce the much more cross-sectional 

dimension. 

1) Case 1: Displacement Curve 

This curve shows that the variation of displacement with 
respect to base reaction value of case-1(beam-RCC, column-

RCC, slab-RCC) which giver the stability when seismic 

force act on the frame structure. 

 
Fig. 10: Displacement (Meter) V/S Base Reaction (KN) 
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2) Case 2: Displacement Curve 

 
Fig. 11: Displacement (Meter) V/S Base Reaction (KN) 

This curve shows that the variation of displacement with 

respect to base reaction value of case-2(beam-PSC, column-

RCC, slab-RCC) which gives the stability when seismic 

force act on the frame structure. 

VI. CONCLUSION 

1) The results of Push-over analysis of framework 
indicated that  displacement increase with the height 

increase, which were less than the requirement specified 

by code for seismic design of buildings{AS PER 

IS:1893(PART-1):2002}. From table no.6.1, The 

displacement value is compare with all three cases, in 

which we have to observe that case-2(beam-PSC, 

column-RCC, and slab-RCC) gives the least value of 

0.029m from all three cases, which is less than 

maximum value of displacement of 0.084m. It means 

that we can reduce the cross-section to find economical 

section as per requirement. 
2) The displacement curve of all three are drawn than after 

we have to analysis  that the variation of displacement 

with respect to base reaction value of case-2(beam-PSC, 

column-RCC, slab-RCC) which gives the higher the 

stability due to higher value of base reaction with less 

displacement when seismic force act on the frame 

structure. 

3) This curve of the variation between the spectral 

displacement(m) and spectral acceleration(m/s2) as per 

ATC-40 capacity spectrum method of all three cases 

observed and find out the case-2(beam-PSC, column-

RCC, slab-RCC) gives higher value of spectral 
acceleration with spectral displacement as compare to 

case-1(beam-RCC, column-RCC, slab-RCC) 
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