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Abstract: The economic growth and rapid urbanization in a hilly region has accelerated development of infrastructure and 
construction activities. Because of which, population density in the hilly region has increased. Therefore, there is popular and 
pressing demand for construction of multi-story building in hilly region. Hill buildings are different from those in plains; they 
are very irregular in horizontal and vertical plains. Hence, they are susceptible to severe damage when affected by earthquake 
ground motion. In this paper we analyze using Staad Pro comparison between set back and step set back building with different 
slopes and plain ground using response spectrum method considering for seismic zone iv and v. The base shear, displacement 
and time period in step back and step set back buildings are analyzed with different sloping grounds. 
Keywords: Hilly Region, Staad Pro, slopes and plain ground, step back, Step Set back, Response Spectrum method. 

I. INTRODUCTION 
Analysis of buildings in hilly region is somewhat different than the buildings on levelled ground, since the column of the hill 
building rests at different levels on the slope. The other problems associated with hill buildings are, additional lateral earth pressure 
at various levels, slope instability, different soil profile yielding unequal settlement of foundation. The scarcity of plain ground in 
hilly regions leads to construct structure on sloping ground. In plain region to construct high rise structure is predominantly known 
condition, but in case of hilly region it is very difficult. 
In this study the 3D analytical model of G+8 storey building is to be generated of step back building and step setback building for 
zone iv and zone v case with varying slopes. Building models are analysed by STAAD.Pro software. According to the IS 1893 (part 
I)-2012, high rise and irregular building must be analysed by response spectrum method using design spectra shown. There is 
significant computational advantage using response spectrum method of seismic analysis for prediction of displacement and 
member forces in structure. It is analysis method which measures the contribution from each natural mode of vibration to indicate 
the likely maximum seismic response of essentially elastic structure. It provides insight into dynamic behaviour by measuring 
pseudo-spectral acceleration, velocity, or displacement as a function of structural period. For a given time history and level of 
damping. It is practical to envelop spectra such that a smooth curve represents the peak response for each realization of structural 
period. Following fig shows the plan of building taken for analysis. 

 
Fig 1. Plan of Building. 
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Various models have been prepared by varying ground slopes from 00, 2.50, 50, 7.50,100, 200, 300  for both with and without set back 
configuration as shown with beams tying them at various levels. For effective comparison of ground having less slope we have 
selected first five angle as stated above, and for steep slope the remaining three slopes.  

 
Chart 1. Steps for Analysis. 

A. Modeling of The Buildings 
The building is modeled using the finite element software STAAD Pro. The analytical models of the building include all 
components that influence the mass, strength, stiffness and deformability of structure. The building structural system consists of 
beams, columns, slab, walls, and foundation. The non-structural elements that do not significantly influence the building behavior 
are not modeled. Slopes of building have been varied from 0 to 30 degrees. Following is the example of model shown in geometry 
as well as in 3D rendered view. 

 

       
Fig 2. Model of Building Without Setbacks and with Setbacks in STAAD PRO (300 ). 
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II. RESULT ANALYSIS 
A.  Base Shear 
Base shear is an estimate of the maximum accepted lateral force that will occur due to seismic ground motion at the base of the 
structure. 

Vb = Ah.W                                                               
Where, 

Vb = Base Shear 
Ah = Design horizontal acceleration. 
Ah=ZISa/2Rg 

 

 
 

B. Displacement (Storey Drift) 
Story drift is difference in a lateral deflection between two adjacent stories. It is the drift of one level of a multistory building 
relative to the level below 
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C. Time Period 
It is the time needed for one complete cycle of vibration to pass a given point. It is a time taken to complete one vibration. 
Following are the results in each zone. 
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III. CONCLUSIONS 
A. Provisions of tie beams prove to be the effective for construction as it reduces the base shear, displacement and             

counteract the forces. 
B. For base shear 0 to 20 Degree slope are effective for construction than the other.  
C. For displacement step setback building proves most effective in both zones. 
D. For time period step setback type configuration proves effective. 
E. Overall for construction of building on sloping ground step setback building proves most effective. 
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