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Abstract

In this research, the coefficients of possible seismic ground motion in Damascus
and nearby areas were calculated by simulating the greatest ground accelerations
that could be associated with strong earthquakes, the research focused on simulating
the acceleration recordings of a M =7 Magnitude earthquake equivalent to the 1759
earthquake that occurred in November on the Serghaya fault, which is one of the
most important seismic sources likely to affect Damascus and neighboring areas.
Synthetic records were calculated in the manner of the Empirical Green's Functions
based on real seismic recordings recorded at the National Seismic Network stations
in order to have seismic recordings and response spectra that engineers can rely on
it for building design in and around Damascus city.

Studying the impact of the local site effect on seismic wave characteristics by
studying the recordings of ground acceleration recorded in Damascus Basin for
multiple earthquakes, in order to determine the Fundamental period of the surface
soil response and the amplification of ground motion amplitude at this period, the
estimation of fundamental period of buildings is useful to identify possible
resonance phenomena between buildings and soil vibration

Studying the characteristics of the dynamic response of the Ministry of Petroleum
and Mineral Resources building in Al-Adawi area in Damascus, the value of the
Fundamental Period, Damping Ratio and Amplification Ratio of the building were
calculated based on spectral analyses and Nakamura technique, using the
experimental method of microtremor recording and ground accelerations of
earthquakes recorded in the building, where the measurements showed the
convergence of the median value of the Fundamental Period of the building in the
two directions in the two experimental methods, the results of The damping ratio of
the building showed the difference values in both methods and the results based on
ground acceleration recordings were more accurate, furthermore the amplification
ratio of seismic signal was also calculated in the building and in both ways the
results were close.

The research also addressed the initial dynamic analysis of the vibration phases of
the studied building and obtaining the Fundamental Period of its vibration, where

the preliminary results of dynamic analysis of the behavior of the building showed
a discrepancy between the analytical values of the period and the values calculated



based on experimental methods, This could be due to the age of building and
stiffness loss over time, in addition to its current investment as a government
building instead of residential building as designed.

Finally, the dynamic analysis of the response of the building was carried out based
on the seismic synthetic records calculated in this research, furthermore the capacity
of the columns was verified, the identification of the achieved elements seismically
and the structural elements that need to be strengthened was done.

Keyword: ground motion simulation, local site effect, dynamic characteristics of building,
spectral ratio, fundamental period, dynamic analyses.
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