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ABSTRACT The structures constructed in mountain areas are most affect to seismic loads in compare to the structures 
that are construct in plain regions. Buildings on slides not same as other buildings hence they are not same in 
vertical and horizontal were torsion moments are tends to more collapse when subjected to dynamic force. 
The columns are situated at base are having unequal heights because of the sliding surface. In this work, 
performance of two floor slides frame having varying column heights is analyzed for ground motion with 
different slide angles i.e., 0°,5°,10°and 15°,20°,25°. The analysis are done using software ETABS 2015 by 
performing a static linear analysis. From the concluded work, it has been found that as the slide angle 
increases, stiffness of the model increases due to decrease in height of short column and that results in 
increase of earthquake loads on small column. Therefore proper analysis is required to rectify the defects of 
various ground slopes. 

 
INTRODUCTION 
GENERAL  Earthquake is maximum disastrous and unpredictable phenomenon of nature. Were a building is tends to 
seismic loads it does not cause loss to human lives directly but the damage cause to the structures that starts 
to the collapse of structure and hence to the occupants and the property.  
Normally the buildings are constructed on hilly regions are not same as the constructing structures in flat 
surfaces. This because of the irregularities in the dimensions.  
 
 OBJECTIVE  The aim of this project is to study experimentally and numerically the behaviour of sloped building respect 
to lateral movement and earthquake excitations.  
The performance of a sloped building belongs on frequency of the lateral force as it affects its behaviour 
when it is goes with ground movement. In this study numerical work is done by varying sloping angle.  
 
SCOPE The scope of this work is summarized as follows: 1. A two storyed one bay frame is taken for static behaviour study to determine the intensity at the short 

columns. 2. Linear static behaviour is performed using software tool i.e., ETABS 2015 as per spectra of IS 1893 (Part 
1):2002 for 5 % damping at medium soil.  

 
NUMERICAL INVESTIGATION This loading is meant to simulate inertia forces due to only the horizontal portion of the seismic action, 
ignoring the vertical portion altogether. While the applied lateral forces increase in the course of analysis, 
the engineer can follow the gradual emergence of plastic hinges, the evolution of plastic mechanism and 
damage, as a function of the magnitude of the imposed lateral loads and of the resulting displacements.  
Unlike linear or non-linear dynamic analysis, which both give directly all peak seismic demands under a 
given earthquake, a pushover analysis per se gives only the capacity curve. The demand has to be estimated 
separately. This is done in terms of the highest displacement caused by the lateral forces, either to the same 
SDOF system or at the holding node of the entire structure. This is called “target displacement”.  
It is required to perform pushover until a terminal point at 1.5 times the “target displacement”.  Target 
displacement can be determined by any of the following methods:  
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(i) Capacity Spectrum Method 
(ii) Displacement Coefficient Method 
(iii)N2 Method 
 

SOFTWARE USED  For analysis, ETABS 2015 to be used. ETABS 2015 can clear typical issues like Static behaviour, Seismic 
study and Natural frequency. These type of problem can be solved by ETABS  with the help of IS-CODE.  
COLLECTION OF DATA • The following datas are to be assumed. 
 Seismic zone : zone 3 (0.36) 
 Clause of soil : medium soil (clause 2) 
 Damping ratio : 5% 
 Foundation type : Rigid 
 
In analysis work , The following terms are considered. 
 Fixed base 
 Response specturm 

 
INPUT DATA 
 Load case details The load cases used in our analysis are showed below. 
Dead: linear static 
Live: linear static 
Lcase:  response spectrum 
 
Section details  • For the Analysis work , we consider a slab as cold formed plate section and column as MS Flat rods. 
 C.F Plates   :  300 x 150mm 
  3mm thickness 
 MS flat rod   :  25mm 
   3mm thickness 

 
ANALYSIS OF FLAT SURFACE  

 Fig. Flat model frame 
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Table . storey data (flat surface) 

 DISPLACEMENT  
 

 Fig. Displacement of flat surface 
 

Frequency  

 Fig. Frequency of flat model 
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 ANALYSIS OF 5 DEG FRAME MODEL 

 Fig.Model frame(5 deg) 
 

Table. storey data ( 5deg model ) 

  
Displacement  

 Fig.Displacement of 5 deg model 
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Frequency  

 Fig.Frequency of 5 deg model 
 
ANALYSIS OF 10 DEG MODEL FRAME 

 Fig.4.7. Model frame (10 deg) 
 

Table.storey data ( 10 deg model ) 
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Displacement  

 Fig.Displacement of 10 deg model 
 
Model frequency 

 Fig 4.9.Frequency of 10 deg model 
4.8 ANALYSIS OF 15 DEG MODEL FRAME 

 Fig .Model frame ( 15 deg ) 
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Table. storey data ( 15 deg model ) 

 Displacement  

 Fig. Displacement of 15 deg model frame 
Frequency  

 Fig.frequency of 15 deg model 
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ANALYSIS OF 20 DEG MODEL FRAME 

 Fig.Model frame (20 deg ) 
 

Table. storey data (20 deg model) 

  
Displacement  

 Fig .Displacement of 20 deg model 
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Frequency  

 Fig.Frequency of 20 deg model 
 

ANALYSIS OF 25 DEG MODEL FRAME 

 Fig. model frame ( 25 deg ) 
 

Table. storey data ( 25 deg ) 
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Displacement  

 Fig.Displacement of 25 deg model 
Frequency 

 Fig.Frequency of 25 deg model 
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COMPARISION OF NUMERICAL RESULTS The numerical results (Displacement, frequency) are compared and showed below. 
Table.Comparision of results 

  
CONCLUSION 
 FLAT SURFACE  From the flat surface model, the displacements are greater at top storey. 

 The responses are gradually increased at each story upto first mode. 
 After the maximum displacement from mode 1, the responses are suddenly decreased to 
initial level. 

 
SLOPED SURFACE  The maximum responses are achieved from the frequency of 7.5 Hz. 

 At every story, the base observes maximum response compared to flat model. This because of 
its short column effect. 
 After the mode 1, the responses are not suddenly decreased like flat surface, instead it 
gradually decreasing at each increase in frequency. 
 Hence the responses are still high in sloped surface. 
 In the slope surface, the maximum responses are constantly observed from base (ch 1) and 
top of the story (ch 4). 
 In sloped surface model, the displacements are 82% greater compared to flat surface model. 
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