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Abstract- The significance of including soil-structure 
interaction effect in the analysis and design of RC frame 
buildings is increasingly recognized but still not entered to the 
grass root level owing to various complexities involved. The 
shear walls are often provided in such buildings to increase 
the lateral stability to resist seismic lateral loads. In the 
present work, the linear soil-structure analysis of a G+11 
storey RC shear wall building frame resting on raft footing 
and supported by deformable soil is presented. The soil 
stiffness is computed as per FEMA 356 guidelines. The finite 
element modeling and analysis is carried out using ETABS 
software under gravity loads as well as under seismic loads. 
The non-interaction analysis of space frame-shear wall 
suggests that the presence of shear wall significantly reduces 
time period and displacement of the building but the 
interaction effect causes restoration of the time period and 
displacement to a great extent.  
 
Keywords- soil structure interaction, shear wall, bare frame, 
base shear, time period. 
 

I. INTRODUCTION 
 
 The technique in which the reaction of the soil 
impacts the movement of the structure and the movement of 
the structure influences the reaction of the soil is named as 
soil- structure interaction (SSI). Earthquake has a super 
potential to purpose a wide-spread damages in thickly 
populated elements which causes heavy loss of human life and 
excessive economic losses. This is because of lack of 
understanding of the engineers which leads to wrong design of 
systems. The structural engineer who designs earthquake-
resistant systems desires to recognize as to how precisely the 
soils reply at some stage in an earthquake. The essential part 
inside the knowledge of failure of the structure is seismic soil- 
structure interaction, however is pretty difficult to examine. 
Soil Structure Interaction implements a major role in the 
behavior of foundations, for structural components like beams, 
piles, mat foundations and box cells and it is essential to 
consider the deformational characteristics of soil and 
foundation flexural properties. When soil-structure interaction 
is taken into account, it is seen that the values or the real 

design outcomes are noticeable and may be unique without 
figuring out the soil-structure interaction proposal.   
 

II. LITERATURE REVIEW 
 

Mohammed Hashim Basheer et.al (2016), “Dynamic 
Behavior of a High Rise Reinforced Cement Concrete- RCC 
Structure for Different Orientation of Shear Wall with and 
without Soil-Structure Interaction” This paper includes 
structure with different positioning of shear wall with and 
without SSI using fixed base conditions have been studied. 
The study indicates that soil flexibility increases with decrease 
in stiffness. For the following boundary conditions the 
building is analyzed. They are fixed base and flexible base. 
Author concluded that Storey stiffness of flexible base 
decreased almost 2 to 4 times when compared to models with 
fixed base.[1] 
 
B R Jayalekshmi and H K Chinmayi (2016), “Effect of soil 
stiffness on seismic response of reinforced concrete buildings 
with shear walls”This paper includes, combined shape-
foundation-soil system was analyzed via finite detail software 
LS DYNA based on direct method of SSI assuming linear 
elastic conduct of soil and structure. Parametric studies have 
been performed to determine the impact of SSI through 
considering exclusive stiffness for supporting soil medium. It 
is concluded that better seismic performance will be available 
if shear walls are located at the center. [2] 
 
Mahadev Prasad N et.al (2015), “Seismic Response of RC 
Bare Frame and Shear wall Frame with and without 
considering Soil Structure Interaction in Buildings”This paper 
presents, analysis of G+5 storey resting on raft 
footing.SAP2000 tool is considered for the study. The 
positioning of the shear wall at different possible location is 
made so that maximum benefit can be achieved. Author 
concluded that large difference was found in outer frame when 
compared to inner frame with respect to bending moment. [3] 
 
B. R. Jayalekshmi andH K Chinmayi (2013) “Soil-structure 
interaction analysis of RC frame shears wall buildings over 
raft foundations under seismic loading”This paper contains 
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building, with multiple storey which are RC framed. Analysis 
is made for building with and without shear wall. It is found 
that the value of base shear is minimum with shear wall in the 
building. [5] 
 

III. PROBLEM FORMULATION 
 
In this present study two buildings were considered 

one is shear wall and other is a bare frame. It is assumed to be 
located in severe zone on type I soil as per IS 1893 (part 1): 
2002.   

 
The following methodology is used to achieve the defined 
objectives.  
 

1. A 11 storey RCC framed building with raft footing 
resting on homogeneous soil mass has been 
considered in this study. [3] 

2. The building consists of 3 bays in X-direction and 2 
bays in Y-direction.  

3. For resisting lateral forces a double system consisting 
of special moment resisting frames (SMRF) and 
reinforced concrete shear walls are considered. 

4. The shear walls are provided at the corners of the 
building.  

5. The modeling and analysis is done by using E-tabs 
software. 

 

 
Figure- 1 Plan of Frame with Shear Wall 

 

 
Figure-2 Sectional Elevation 

 
Table-1 Geometric parameters of space frame-shear wall- soil 
system. 

 
 

Table-2 Material Properties of Concrete. 
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The building is considered to be a residential 
building. The live loads are considered as per IS 875 (Part 
2):1987. The brick masonry wall on the beams of the building 
and parapet wall on roof periphery are also considered. The 
details of various loads considered are given in Table.2. These 
are in addition to the self-weight of the structure.  
 

Table-3 Dead load and Live load on structure. 

 
 

For seismic load calculations, equivalent static lateral 
force method is used as per IS 1893 (Part 1): 2002.  
 
Table-4 Parameters for Lateral Seismic Load calculations on 

the structure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IV. RESULTS 
 

1. FUNDAMENTAL NATURAL PERIOD 
 

Table-5: Percentage Variation in Natural Period of Building 

 
 
2. BASE SHEAR 
 

Table-6 Percentage Variation in Base Shear of Building 

 
 
3. STOREY DISPLACEMENT 
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Table-7: Storey Displacement in X-X direction for shear wall 

 
 

 
Figure no.3: Graphical representation of storey displacement 

for shear wall (X-X) direction with and without SSI. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table no. 8: Storey Displacement in Y-Y direction for shear 
wall 

 
 

 
Figure no.4: Graphical representation of storey displacement 

for shear wall (Y-Y) direction with and without SSI 
 
4. STOREY DRIFT 
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Table-9: Storey Drift in X-X direction 
For shear wall with and without SSI 

 
 

 
Figure no. 5: Graphical representation of storey drift for shear 

wall (X-X) direction with and without SSI. 
 
 
 
 
 
 
 
 
 
 
 

Table -10: Storey Drift in Y-Y direction for shear wall with 
and without SSI. 

 
 

 
Figure no. 6: Graphical representation of storey drift for shear 

wall (Y-Y) direction with and without SSI. 
 

V. CONCLUSION 
 
From 11 storeys building considering different parameters the 
following observations were made. 
 

i. The base shear values by manual calculation and 
ETABS software are compared and are validated. 

ii. In consideration of SSI there is rise in time period of 
the structure when compared to without SSI. 
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iii. The values of base shear obtained for building models 
with shear walls are more when compared with bare 
frame. 

iv. The storey displacement is more in top storey in bare 
frame with SSI in soft soil when compared to bare 
frame with SSI in medium and hard soil.   

v. Storey drifts is found higher in the middle floors of the 
structures with and without soil structure interaction. 

vi. The effect of SSI should be considered in the buildings 
which are located in the earthquake prone areas.  

vii. Shear walls are quite stiff in their own plane and 
flexible in perpendicular plane. Therefore, it can 
transfer the lateral force in its own plane by 
developing moment and shear resistance. Shear walls 
increase the stiffness of the building so that the 
horizontal deflection due to the earthquake forces is 
minimized. 

viii. The seismic behavior of high rise buildings, heavy 
structures resting on relatively soft soil is greatly 
influenced by the soil structure interaction and hence 
SSI should be taken into consideration. 

ix. Considering the effect of SSI enable the structure to 
perform better during seismic activity. 
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