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Enoncé

The main objectives of this master thesis work are:

The extension of a Two-Parameter Kinematic Theory (2PKT) for shear behavior in deep beams,
developed by Mihaylov (2013), to concrete compact deep footings. Specifically, the first step is the
study of the theory for deep beams, consequently the development of the theory for large compact
concrete footings with the necessary modifications and assumptions (such as the loading configuration
and the shear resistance components).

The validation of the extended 2PKT for footings against experimental tests. Precisely, the starting
point are large-scale samples provided by Uze/ (2003). One-way shear is considered, thus the footings
were modelled to represent a strip of the element subjected to point load (simulating the load coming
from the column footing) and uniformly distributed loads imposed by a set of hydraulic jacks equally
spaced (which reproduce the simplified soil pressure, in practice it is not uniform, but it varies
according to the soil type).

The development of a larger footing database in order to validate the new model. Due to lack of tests
in the literature review, Finite Element Models are validated against experimental tests. Thus, a
parametric study is performed. The models created by varying one parameter per time and conducting
three analysis with two different Uze!l’s tests as model are included in the global study of validation of
the theory. The parameters included in the study are the concrete strength, the longitudinal
reinforcement ratio and the length of the footing. The FEM models created for the parametric study
could be actually validated by means of real laboratory large-scale tests, in order to experimentally
demonstrate the shear predictions of the theory and enlarge its validity. Therefore, this thesis work
represents the starting point for the 2PKT validation.

Comparison of 2PKT provisions with respect to real laboratory tests and non-linear finite element
models in terms of shear failure load, crack widths near failure, and the complete deformed shapes
(developing also a MatLab code in order to visually compare the deformation patterns).
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