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Abstract:

In recent decades, the number of buildings and their height have increased
significantly as height has become a type of urbanization all over the world, so
people tend to build high-rise buildings, but the higher the building, the greater its
risks. Given that safety is considered one of the basic human needs, it has assumed
an important and significant position at the level of international organizations
because of its role in protecting lives and property. Therefore, the research
intended to identify the concept of safety in buildings and the types of risks that
threaten it, as fire is one of the most common and important risks, especially in
high-rise residential buildings, and all aspects related to it were identified, leading
to the means that lead to safety in those buildings. Ensuring safety is achieved
more successfully through its implementation at the building design stage and with
a precise understanding of the design characteristics affecting the spread of fire,
with the aim of providing the necessary knowledge background for building the
general theoretical framework and presenting the research problem and the goal of
the research. The review and discussion of previous studies that dealt with these
characteristics resulted in the emergence of the research problem represented by
the need Scientific research to identify “the effect of the change in the external
boundaries of the horizontal plan of a high-rise residential building on the speed of
fire spread between floors by adopting the mass of the building as a determinant
for this purpose.” Thus, the goal of the research is to clarify the vision regarding
the concept of fire and its repercussions in the age of technology and its increasing
importance in architectural designs by highlighting the role of the plan. Horizontal
and its relationship to controlling the speed of vertical fire spread in high-rise
residential buildings. For the purpose of solving the research problem, the basic
requirements for the application were clarified, namely identifying the independent
and dependent research variables, its hypotheses, and an overview of the case
study. Then, identifying the approved measurement method for the research
variables is represented by using computer simulation techniques to measure the
effect of design characteristics on the speed of fire spread, which includes
simulating fire dynamics as well as applying the scale to the study models, after
which the results of the application are presented, analyzed, and discussed. Finally,
the research came up with conclusions related to the theoretical framework and
others to the practical application, which showed that there are clear differences in
the speed of the spread and progress of the fire across the facade of the building by
changing the shape of the building, the shape of the corners of the plan, the space
separating the residential apartments, or the width of the windows. Or the method
of distributing the balconies, or the asymmetrical geometric shape of the balconies,
and there are no clear differences in the speed of the spread and progress of the fire
across the facade of the building by changing the symmetrical geometric shape of
the balconies.



