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decreases and the maximum settlement concentrated near the center of
the foundation. The predicted results show that the distribution of contact
pressure in the soil below the foundation is irregular, in contrast to the
traditional theories which stipulated that contact stresses are uniform and
linear under foundation with moment. The contact stress distributing
differs before the occurrence of cracking of concrete than that after the
occurrence of cracking, both in the cases of concentric and non-
concentric loading. Burying the foundation led to increasing the failure
load of the foundation loaded with central loads by (15.6%), and it also
led to a decrease in the value of the settlement at the base center despite
the increase in the failure load. In the case of the eccentrically loaded
foundation, the burial foundation increased the failure load by (52%).



Abstract

The present work included a study of the effects of the interaction
between the soil and the foundation on the behavior of reinforced
concrete isolated footing loaded with axial load or axial load plus a
bending moment. The analysis was based on the finite element method
available in the program (ANSYS. V15). The Reinforced concrete was
modeled by using the brick element (SOLID65) and the soil was modeled
by using the brick element (SOLID45), while the reinforcing bars were
modeled by using the bar element (LINK180). The surface of the
interface between the soil and the foundation was represented by using
the two elements (CONTA173) and (TARG170). The non-linear behavior
of concrete was modeled by the William -Warnke criterion which was
used to describe the different types of concrete failure under different
states of stresses. Drucker-Prager model was used to trace the nonlinear
behavior of soil material under increasing stresses. The behavior of steel
reinforcement was considered as an elastic-perfectly plastic material. The
effect of the value of normal stiffness (FKN) of interface elements was
studied in addition to the effect of soil type. In the present work, the
effects of using two types of soil were considered, strong and weak soil.
The study also considered the effect of the thickness of the foundation on
its overall behavior under the effects of two types of loading. The effects
of burying the foundation on its overall behavior compared with that
rested on the surface of the soil was also presented in this work.
Increasing the value of the normal stiffness (FKN) led the failure load of
the foundation to approaches the failure load of the perfectly bonded
foundation. In both cases of the foundation, the one that site on the
surface of the soil or the buried foundation, it was found that increasing
the normal stiffness value (FKN) led to a decrease in the value of the
overlap between concrete and soil elements, for both cases of central and
non-central loadings. It was found that the amount of settlement is fairly
regular below the foundation loaded with central loads until cracks occur
after which the stiffness of the foundation begins to gradually decrease
with the spread of the cracks and the settlement begins to increase at the
center of the foundation, while in the case of the foundation loaded with
eccentric loads, the settlement is concentrated at the beginning of the
loading at the right side of the foundation (the area of higher normal
stresses) until cracks occur, after which the stiffness of the foundation
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