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Abstract

Steel structures constitute a wide field in civil engineering science, as
they are characterized by light weight compared to concrete facilities and
speed of implementation, as all their parts are manufactured in factories in
advance and the component parts of the steel structure are linked locally, Steel
Structures are classified according to their joints types into several groups,
followed by methods of connecting their structural parts, such as welding
joints or bolted joints.

These joints are under various types of forces (compression, tension,
shear), which causes a concentration of stresses at those nodes and joints,
which requires careful analysis and design of these zones when designing the
joints and choosing their type according to the condition and studying how to
strengthen these joints in a way that suits its type and Provides sufficient
rigidity to transfer forces through these joints between structural parts (Beam-
Column).

In this study, the behavior of steel joints was investigated by studying
the effect of loads applied on the joints numerically and by using the finite
element method, through the ANSYS structural simulation program, where
three groups of joints are introduced which are previously experimental tests
conducted on them and compared with the numerical results for verification.
These joints of the three groups and for each model for the numerical study
was compared with the experimental study in order to obtain accurate results
with a greater extent to investigate their behavior of failure occurred.

It was found that the finite element method provides approximate
results for practical experiments on steel joints, with small differences
sometimes and often identical the experimental results at failure, for study
of the standard model as the percentage difference was (3.6%) regarding the
deflection at failure and (0%) regarding the failure load when using the
coupling method. Where the joint with stiffeners and for the same type of
load the percentage difference was (10.21%) regarding deflection upon
failure and (7.9%) in the failure load, and for the study of the cold-formed



steel model, the percentage difference in the amount of deflection upon
failure was (0.88%) and (9.7%) in the failure load.

Several methods regarding connecting the parts of the joint have also
been studied through using the method of merging degrees of freedom of
the nodes or by using the contact elements, as well as by using the pairing
method (couple dofs), where it was found that the two methods of linking
the coupling and the contact elements showed better results regarding the
joints stiffness results as compared to the method of merging the nodes.

These models have also been developed to obtain wide range groups
that give results for the probabilities of failure at those joints and how to
strengthen those joints and keep them away from the area of failure through
a study of variables that included the use of different thicknesses of steel
sections in each of (flange, tendon, connecting plates, plates. Stiffeners). It
was found that the increase in flange thickness and tendon thickness leads
to an increase in the bearing capacity of the steel joint during the yield and
failure load and reduced deflection at those loads.
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