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Abstract- Many buildings in the present have irregular 
configurations both in plan and elevation. An analysis has 
been performed to study the lateral forces and base shear of a 
Multi-storeyed (15-story) building for 4 different models. To 
perform analysis by equivalent static force method ETABS 
V.15 is used however, when the buildings are subjected to 
Non-Linear static analysis method, Comparison of Zone III 
and IV. 
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I. INTRODUCTION 
 

Earthquake is rapid release of stress waves during a 
brittle rupture of rocks earthquake damages depends upon 
many parameters including intensity, duration and frequency 
content of ground motion geologic and soil condition quality 
of construction etc. 
 

Pushover analysis is a static non-linear in which the 
magnitude of the structural loading is incrementally increased 
in accordance with a certain predefined pattern. It consists of 
series of elastic analyses it is based on force displacement 
curve to total building of the structure. Load deformation of 
lateral force resisting element is created and push x and push y 
is applied in three dimensional model consists of bilinear or 
tri-linear load deformation is formed. Distribution of 
predefined lateral load is distributed by height of the building. 
Increase in lateral forces up to structure of the members yield. 
 

II. ANALYSIS AND RESULTS OF NONLINEAR 
STATIC ANALYSIS 

 
In the present work a 15-storied RC Frame with 

different plans of configurations with brick Infill panels are 
considered, situated in zone III, and Zone IV of India is taken 
for Analysis. Comparison of zones III and IV are carried. 
 
Plan Configurations models 
   

Fig.4.1 shows the Regular plan, fig.1 T-shape plan, 
fig 2 and all plan data are given of (30x25) m and 15 storeys 
each storey consists of 3 m column size (750x750) mm and 

beam size (230x550) mm slab thickness consists of 150 mm 
Live load of 4kN/m² and wall load of 11.5kN/m Regular 
model is compared with zone III and zone IV with both 
equilateral static analysis and Nonlinear static analysis in both 
X and Y directions 
 

.          
               Fig .1           Fig. 2 
 
Analysis of 3D frames models 
 
Design of horizontal seismic coefficient 
 

Ah= 
୞୶୍
ଶ୶ୖ

Xqsa/g  

 
Design of Base shear 
Vb = Ahw x W 
 
Fundamental natural time period 

Ta =			଴.଴ଽ୰୦
√ୢ

Results and discussions for  

 
Nonlinear Static analysis 
 

Table 1: Push X for Regular plan with Zone III 
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Graph: 1.Base shear vs displacement 

 

 
Graph: 2. Performance point 

 
From above table 1 results are shown from that table 

we get the graph of base shear vs monitored displacement as 
shown in the graph 1the graph increasing from base to top of 
the roof structures .and graph 2 shows the performance point 
this shows the capacity and single demand of the structure. 

 
Table 2: Push X for T shape with Zone III 

 
 

 
Graph: 3.Base shear vs displacement 

 
Graph: 4. Performance point            

 
From above table 2 and graphs 3 and 4 the 

displacement and base shear is low compared to regular plan 
of zone III and performance point also reaches the capacity 
demand so it is stratified. 

 
Table 3: Push X for Regular shape with Zone IV 

 
 

 
Graph: 5.Base shear vs displacement 

 
Graph: 10.Performancepoint 
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Table 3 shows the zone IV in another zone 
displacement and base shear is more compared to zone III we 
can see that more and performance point also meets. 
Deflection is not match by zone IV because of more 
displacement and base shear. 
 

Push X for T shape with Zone IV 

 
 

 
Graph: 13.Base shear vs displacement 

 

 
Graph: 14.Performancepoint 

 
In zone IV the demand is not meet the point so 

retrofitting is must need we can see the capacity and single 
demand is not meet each other 
 

III. CONCLUSION 
 

 In zone III deflection is between H/500 ratios .In zone IV 
deflection is above the H/500 ratios. 

 Capacity of the buildings is same for all building but the 
seismic demand curve changes while configuration is 
changes. 

 Models of Regular, and T-shape, give seismic 
performance in zone III. And in zone IV no seismic 
performance. 

 The hinges of all type building is between life safety and 
Collapse prevention and there is no Hinges formed in T 
shape of push Y.  

 No need of Retrofitting in zone III and in zone IV 
Retrofitting is needed. 

 
IV. SCOPE OF FUTURE WORK 

 
 In Zone III we can take another 2 -5 storeys to be 

extended. 
 In both Zone III and Zone IV regular building is best for 

future work compare to other building plan. 
 In zone III specified material property is enough for 

construct but in zone IV material property is not enough 
for future work. 
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