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ABSTRACT

-FOUNDATIONSTRUCTURE INTERACTION AT THE WESTERN PART OF EUROPEAN

The purpose of this thesis is to investigate the effect of piled raft systems on the
superstructure, which is extensively employed in the Western part of the City of
Istanbul.
A comprehensive laboratory and in situ testing program was implemented around the
zone of study to determine the physical and mechanical properties of the local soils. The
investigations demonstrated the predominance of moderately overconsolidated fat
oil profiles.
Static and dynamic analyses were performed on the prototype models of the buildings
already in service. It was determined that in static conditions, the deformations of the
superstructure and the foundation system were governed by the method of analysis,
support conditions, and the rigidity of the foundation medium.
Two distinct effects of the piled mats, the use of which has almost become routine, on
the tall superstructure were identified. Firstly, the concave shape of a flexible
foundation was converted to convex when supported by piling and secondly, the
influence of piling intended to control settlements and augment bearing capacity had

actually a more pronounced effect on the curtains of the basement and the
superstructure rather than the targeted properties.
Modal analyses were performed to determine the influence of the type of foundation,
and the rigidity of the soil on the fundamental vibration period of the superstructure.
Additionally, the effect of using piled raft as the foundation system on the modes of
deformation of the superstructure was evaluated. The contribution of the reinforced
concrete curtains, elements that contribute to the inertia of the structure, was also taken
into account to estimate the effect of the position of the curtains on the distribution of
modal participation mass.
The Rayleigh parameters were determined as a product of modal analyses and were
defined in conformity with the foreseen material modelling. The influence of the footing
depth of embedment and that of piling on the oscillation of the structure and the relative
floor displacements of the structure were determined.
The results led to the view that the practice of employing piled raft foundations for high
rise buildings with the required four or more basements does not have an appreciable
effect on the static and dynamic performance. However, the application does decrease
the deformations of the basement walls, a finding that may be worth evaluating during
design.
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