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Summary:
Recently, progressive collapse of civilian and military facilities became more common
as a result of increased number of terrorist attacks and explosions. In order to mitigate
this type of collapse, more studies have to be performed on evaluating the nonlinear
response of buildings under such extreme loads. Since columns are the key load-
bearing elements in structures and exterior columns are probably the most vulnerable
structural components to terrorist attacks, column's failure is normally the primary
cause of progressive collapse in structures. However, the available techniques,
specified in modern blast resistance design standards, for evaluating the response of
reinforced concrete (RC) columns under blast loads does not consider the influence of
axial on the lateral behavior of columns (buckling effect). This research focuses on
studying experimentally the influence of changing exterior column design parameters,
such as column aspect ratio, shear reinforcement (stirrups) and also axial load (that
already exist from the gravity load), on their lateral behavior. It has been shown that
increasing column depth and axial load significantly increases the column's capacity
and subsequently, the lateral behavior structures under the action of blast loads. On the
other hand, doubling the shear reinforcement slightly increases the column's capacity,
but less damage and crack widths are expected. In addition to previous, a case study of
a twelve-story RC residential building is considered in this research. In this case, six
different thread scenarios (with scaled-distances varies from 1.0 to 4.0 m/kg'®)
covering a wide range of design basis threat levels are considered. The thesis outcomes
are expected to contribute to the growing reinforced concrete blast performance
database of experimental results and the future development of reinforced concrete
column design provisions under blast loads in Egypt.
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