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ABSTRACT

As time passes by and science expands, the safety requirements which must be
guaranteed in buildings have increased, so that buildings are currently designed to
resist the lateral loads (seismic and wind loads) in addition to gravity loads (dead and
live loads), what were conventionally designed to resist. More recently, designing
buildings to stay stable and prevent progressive collapse when they are subjected to
local damage in one of their bearing components (column or load bearing wall) has
also become required.

Designing buildings to resist seismic loads contributes in enhancing the strength, the
ductility and the capacity of them to dissipate energy, consequently in enhancing their
resistance to progressive collapse. And this contribution varies with the seismic
design level of the building, which follows in part of it the seismic zone which the
building has been designed in. This research was to study the effect of the seismic
design level of RC dual system (shear walls and moment resistance frames) on its
resistance to progressive collapse. A building with 13 stories and a basement was
designed to resist both the gravity and the seismic loads considering that it is located
in three different seismic zones, then analyzed under the progressive collapse by
using the alternate load path method. The finite element software program ETABS
2015 Version 15.0.0 was used to perform the nonlinear static analysis to the building's
model in order to study the effect of removing four columns from each of the ground
story, 7t story and 13" story (one column at a time) on the rest of its components
either columns or beams.

Finally, it has been shown that the progressive collapse resistance of the buildings
becomes better as their seismic design level increases, and the removed column is
becoming less dangerous as it is located in the upper story. Also the columns have
shown enough strength to resist both the moments and shear but some of them have
collapsed under the axial-biaxial moment interaction, on the other hand the beams
have shown enough strength to resist the bending moment but some of them have
collapsed under the shear. And it has also been shown that the shear walls had an
Important role in resisting the progressive collapse by loading a part of the removed
column loads, what has been shown the superiority of a dual system to a framed one

in resisting the progressive collapse.
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