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Abstract

An attempt has been made during the present study to
understand the behavior of building structures with soil structure
interaction. Reinforced Concrete three dimensions multistoried frame
buildings in addition to various types of systems of structure subjected to
seismic forces were modeled and analyzed through the finite element
software program (SAP 2000 VV14) which is primarily designed according
to (ACI 318M-11) and (ASCE Standard ASCE/SEI 7-10.) for fixed base
and flexible base with variable soil stiffnesses. Winkler model with three
directions of spring stiffness was adopted which were placed under raft
foundation to simulate soil flexibility. Both static and dynamic analyses
were used, which may be linear elastic or nonlinear. A recorded ground
motion (Lacc-Northedge earthquake) was used in dynamic (Time
History) analysis.

The results show that soil flexibility has significant effect. An increase
was noted in lateral displacement when soil stiffness's decreased for all
cases of study of both static and dynamic analyses.

Also, soil flexibility led to increase the storey drift. As shown in soft
soil, storey drift ratio was 0.0036, and 0.002 for bare frame model and
frame with shear wall model of nonlinear static analysis model,
respectively; it was 0.185, and 0.08 for nonlinear dynamic analysis
model, respectively.

In addition, it led to increase in neutral lateral time period of structure
vibration of buildings especially, with soft soil stiffness. A maximum
increase in natural lateral period of more than 59% was observed for

(frame with shear wall) buildings resting on soft soil type.
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It is significant to note that the nonlinear behavior of the structure
building with soil flexibility showed completely different behavior from
that of the fixed base condition, so, the nonlinear dynamic (time history
analysis) is more appropriate to study the effect of soil in structural
analysis.

The present study also, presents a methodology to protect the structure
against earthquake excitation by using rubber isolators, where decreases
in the natural frequency of structure building have been observed as well
as, the presence of rubber at location of each columns led to decrease the
value of axial force which reaches 34.99 % and 3.33% for(linear and
nonlinear) dynamic analysis, respectively in frame with shear wall model
as compared with fixed-base case.

Also, the presence of rubber at each of all columns led to reduce the
value of base shear stress which reaches 14.4% and 40.5% for (linear
analysis and nonlinear) time history analysis, respectively in frame with
shear wall model as compared with fixed-base. Furthermore, for
nonlinear time history analysis, the ratio of (Von Misses to base shear
stress) reached approximately 10.53 for frame with shear wall of rubber
isolator while it was 4.7 for frame with shear wall of fixed base. The
loads imposed on the structures attained stresses smaller than VVon Mises
stress. This means that, the structure is still in elastic stage and a failure

cannot occur.
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