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Abstract
This thesis studies the effect of nonlinear behavior
of s0il medium supporting mat foundations on the contact
pressure distributions , internal force distributions and
deformations in the mat foundations subjected to gravity
loads.

soil medium has been represented by individual
aprings with constant modulus of elasticity at certain
points of the mat or by infinite number (bed) of springs
with wvariable modulus of elasticity. In each case, a
soil mathematical model has been considered.

The theocoretical assumptions utilized tc deduce the
stiffness matrix of rectangular plate in bending resting
on bed of springs with variable modulus of elasticity has
been presented and the stiffness matrix has been deduced.
Alsc, a computer program 1is developed and checked to
analyze mat foundations by the proposed method of
analysis.

Different types of mat foundations such as mat with
and without openings and mat with inverted beams has been
analyzed using both the proposed method and the
conventional method. A comparison study between both
methods of analysis for contact pressure distributions,
internal forces and deformations has been performed.

Keywords
finite element method, plate in bending, nonlinear soi]
behavior, subgrade reaction model, nonlinear analysis,
elastic model, mat foundations, raft foundations,
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