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Introduction 

Different factors should be considered in investigating soil- structure 

interaction for which we can refer to underground layers material properties, 

site shape and topography and entry motion. It has been showed that seismic 

waves will be reflected and makes more strange seismic waves in 

comparison with the state of without slope. To investigate the topography 

effects the various assumptions such as considering the rigid and compliant 

bedrock, half space, stimulations with different frequencies, slopes with 

different angles, different heights of slopes, and soil type were evaluated.  In 

this study topography effects on interstory drift of three structures with steel 

moment resistant frame system is considered, for this aim 6 combined model 

of soil- structure and topography is investigated. Three structures of 6, 9 and 

12 story placed in near and far from of crest of a slope and 10 earthquake on 

bedrock has been applied to models. Interstory drift is considered as a 

criteria for investigating topography effect.  

Material and Methods 

This paper examines 3 planar steel moment resistant frame (SMRF) 

which have been previously designed by Karavasilis et al (2007) according 

to EC3 and EC8. These structures have 3 bays, and 6, 9, 12 stories. The 

length of each bay and the height of each story are 5 and 3 m, respectively. 

Furthermore, the amount of dead and live loads are considered in accordance 

with the current study (Minasidis et al 2014). The study frames were 

modeled in ABAQUS software in the form of two-dimensional (Figure 2). 

A36 steel is used in the models and the yield strength of steel is 235 MPa. 

Modeling of the behavior of steel was implemented using the yield criterion 
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of VON MISES and taking into account the non-linear behavior of materials 

and Poisson's ratio of 0.3. A kinematic material hardening of 3% is assumed 

for the nonlinear elements and a Rayleigh damping of 5% is assumed for the 

first two modes of each frame. 

In this study,   a slope with α=20 is considered. The characteristics of the 

slope and the soil of the region are obtained by borehole in different point 

based on Ghanbari et al 2011 study.  

 

 
Figure1. Growth percentage in average amount of interstory drift 
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The desired slope has a height of 30 m. The depth of the bedrock is 

considered equal to 60 m. The numerical analyses were performed with the 

Finite element method, for nonlinear soil with VS=238 m/s, Poisson’s ratio 

v=0.35 and mass density ρ=1800 kg/m3. Moreover, to estimate the 

distribution of response, 10 records located on the bedrock (shear wave 

velocity is more than 650 m/s) have been used. To reduce the near source 

effect records are selected in such a way that they have no pulse in velocity 

time history and Distance from source to site greater than 10 km considered 

Result 

Result showed that interstory drift of structures increases due to 

topography effects, but this increase varies for different structures and 

earthquakes. Growth percentage in average amount of interstory drift are 25, 

15 and 6 percent for structures with 6, 9 and 12 story respectively. Also for 

structure 9 and 12 story, interstory drift was decrease in some stories.  
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