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Summary:

To obtain full knowledge of the performance of structures under extreme loading
conditions, it is essential to accurately simulate the collapsing process and the trace
of yielding, damage and deformation at each structural member. Recently, the
Improved Applied Element Method (IAEM) has been introduced to simulate the
total behavior of large-scale steel towers; however, its application was limited to
structures with homogeneous material. In this thesis, a new improvement for
[IAEM is introduced to develop a novel numerical simulation analysis of collapse
of RC and composite structures under hazardous loads. With the new method,
structures with homogenous and non-homogenous materials can be simulated with
high accuracy. The code reliability is investigated by comparing its results with
existing experimental and numerical results which show good agreement. Finally,
the method is used to study the vulnerability of four school building types in Egypt

to progressive collapse and the suitable retrofitting technique.



