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Abstract

Natural disasters such as earthquakes cause direct and indirect social and
economic losses. These losses depend on the intensity of the ground motion,
the response of the topsoil and the tolerance of buildings and vital networks.
The seismic database was processed by count the number and magnitude and
probability of earthquakes contributes to the calculation of the active fault
coefficients and the estimation of the potential ground acceleration to map the
seismic hazard of the faults that affect the study area. Studying seismic soil
properties contributes in determining the predominant period of soil and
amplification factor of seismic forces, in addition, studying the natural period
and the current situation of buildings leads to identify sites with high
vulnerability buildings to seismic forces with the possibility of resonance.
Taken together, these factors can be used to develop seismic risk maps that
indicate the locations of potential damage when an earthquake happens.
Jablah city, located in the northwestern part of Syria, is of economic,
agricultural and tourism importance. Tectonically, affected by Dead Sea fault
system and Latakia-Killis fault and Cyprus Arc, The city is affected by many
destroyed earthquakes in Syria throughout history, which led to the
destruction of the entire city as Al-Ghab earthquake in 1408 (MI1=7.21) and
Marqab Castle earthquake in 1796 (MI=6.41). Geologically, the city is located
on the fluvial and marine quaternary deposits. In the seismic region with high
acceleration 1.5g for 0.2 sec and 10% exceedance rate according to the Syrian
Code 2015 classification.

The goal of this thesis is to study the city seismically in detail by study the
seismic hazard of the faults affecting the city. The probabilistic method was
used in this study, which is considered one of the most commonly used
methods for studying seismic hazard, especially in areas with low to moderate
seismicity where there is no seismic record of strong ground motions. Using
the seismic database available at the National Earthquake Center, the
coefficients of the linear and areal seismic sources that were selected for the
study were calculated such as the Gutenberg Richter parameters, maximum
magnitude and rate of occurance.

The field work involved the implementation of 47 points of seismic noise
measurements in the city to derive the predominant period and amplification
factor of soil by apply Fourier transformation and spectral ratio and map
them. The natural period of 42 residential and government buildings ranging
from 6-32 meters and the number of floors between 2-9 floors was measured



and the current status of these buildings was studied to assess the
vulnerability of their response to seismic forces.

As a result of the seismic hazard, it was found that the values of the ground
acceleration are increasing towards the north and southeast of the city.

The results of field work on the soil and inferred maps indicated that the
predominant period values ranged from 0.34-2.5 seconds as it increased from
east to west, and the amplification factor values ranged from 1.1-3.7 except
two sites P45 and P48 were 5 and 6.2, respectively.

For buildings, natural period measurements of buildings indicate that the
values range from 0.09-0.45 seconds for the selected building. The results of
the field measurement were used to devise emperical equations linking the
natural period on the longitudinal and transversal components of the building
with the number of floors and the height.

To assess the current status of the buildings, an evaluation form of
vulnerability building was prepared, which includes a set of criteria, namely
occupancy type, height, regularity, age, location and current status of the
building and then applied its own weighting equation .As a result, the
vulnerability coefficient of the studied buildings to seismic forces ranged
from 0.3-0.6.

The multiple criteria method was used to treat multiple layers to study seismic
risk such as the acceleration layer resulting from the study of seismic hazard,
the predominant period and amplification factor of soil and the natural period
of the types of buildings and assessing their current status were processed in
the GIS program.

The results of the seismic risk assessment show that the potential human
casualties are concentrated in the neighborhoods of al-'lzzi, al-Drayba, al-
Tadamon and al-Adiyat Avenue from Jablah city. Potential casualties range
from 59-78% in these neighborhoods.

The high values of potential economic losses vary between 53-69% and are
concentrated in the Naqaa neighborhood, and the center of the city where
government departments and schools, markets, Al-Amara and al-Azi district.
The results of this study expects high damage sets and the status of existing
buildings, which are considered to be of great importance to mitigate potential
economic and human losses, and therefore need to be utilized by relevant
local government agencies concerned with future planning, design and
management of natural disasters.

Keywords: seismic risk, seismic hazard, site predominant period,
amplification factor, natural period of buildings, damage factor, Jablah city,
coastal zone.
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