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ABSTRACT

Concrete intermediate moment resisting frames (CIMRF)s system is
considered to be one of the most structural systems extensively used in Syrian
Arab Republic. In most international codes, the “Response Reduction Factor” R
of this system is primarily based on the observed performance of different
structural systems during previous destructive earthquakes and associated to the
ductility level of the structure, so a big difference could be seen in the value of
this factor for the same kind of structural system according to the adopted code.

A massive work has been done for finding this factor using linear and
nonlinear analysis techniques for many kinds of structures taking into account one
or two of the ruling factors.

The main contribution of this research is to suggest a new analytical
methodology for finding this factor depending on nonlinear analysis technique
and regarding many factors which play main rule in determining its value such as
site soil type, stationary duration of earthquake, level of ductility, and desired
performance of structure under design and maximum earthquake. On the other
hand, a comparison between the Response Modification Factor by this research
and those suggested by many international building codes is done in this thesis.

This thesis is divided into seven chapters, beginning with introductory one
which states the background and aims of the research.

It should be mentioned that the literature review is not presented in
separate chapter like many other theses, but included in each of chapters 2, 4, 6
regarding their specific problems.

Chapter two concentrates on the theoretical principles of digital modeling
of site compatible artificial earthquakes, where the practical application of these
principles is done in the third chapter which divided into two parts; the first one
discusses the effect of stationary duration of earthquakes on the elastic and
inelastic response of displacement of structural systems, while the second part is
concentrated on including the criterion of stationary duration of earthquake as
function of site soil type and acceleration magnitude in generating site compatible
— artificial earthquakes and comparing their response spectra with the design
ones.

Chapter four states the theoretical principles of traditional non-linear static
methods, while chapter five is devoted for applying these principles through
evaluating the efficiency of traditional nonlinear static procedures in estimating
the performance of (CIMRF) s system depending on nonlinear dynamic analysis
results which considered the most accurate among the available analyses - The
analytical study includes a sample of concrete intermediate moment resisting
frames consisting of six models, where a crucial decision has been taken at the
end of this chapter denying traditional nonlinear static analysis as an effective





