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Empirical relationships for deriving the moment
magnitude (Mw) for earthquakes in Syria

Mohammed.ALISSA®, Nidal SHOUKEIR®, Samer ZEIZAFOUN ®

(1)Higher Institute of Earthquake studies and Research, Damascus university E-mail: mohammed.
alissal1985 @gmail.com;
(2) National Earthquake Center (NEC).

Abstract

The moment magnitude is essentially required from the global and
local seismic networks as quantitative information to develop the
seismic codes, and to use it for design buildings to be more resistant
to earthquakes. Unfortunately, the moment magnitude is not
available for all seismic events happened in Syria and recorded by
the Syrian seismic network. Therefore, the aim of this research is
deriving empirical relationships between the moment magnitude
(Mw) and the other magnitude scales for earthquakes in Syria,
which have been published in the seismic bulletins. The linear
correlation factor (R?) attained good values, which allows to
depend on these empirical relationships to get confident results of
the moment magnitude (Mw). The results reveal that the residuals
between the calculated Mw using these relationships and the
observed one in the ISC data are minimal and within the acceptable
limits for the majority of events.

Keywords: magnitude scales, local magnitude (My), moment
magnitude (Mw), Syria.
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Comparison of the seismic response of

reinforced concrete structures (Framed

system-Dual system) Taking into soil -
structure interaction (SSI)

Muhsen Alhaj Kanjo ! Amjad ALhlwani ?

Abstract.

This research presents analytical study of two eight stories reinforced
concrete Building. The first one is framed building and the other is
wall-frame dual system with the consideration of different types of
supports (fixed- flexible supports). Fixed-supported Framed building
was modeled then the flexibly-supported building using two
techniques (Winkler, and Finite Element Method) with the help of
ABAQUS 2019 software to achieve models with considerable
similarities to actual conditions under applied loads. After that, Dual
system building was modeled by adding shear wall in the second
bay. Finally, the comparison between framed and dual system
buildings was considered. As result, the addition of the shear wall
altered the modes of vibration of the model. The different support
types made bigger effect for the dual system than that of the frame
system in the values of base shear, period and displacements.

Keywords: flexible repose, Finite Element Method (FEM), Dual
System, Framed System.
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B H
SEC | ELEMENT
(m) | (m)
LONGITUDINAL TRANSVERSAL

A-A COLUMN 0.5 | 0.65 16020 @12/10 cm
B-B COLUMN 05 | 0.8 18320 @12/10 cm
C-C COLUMN 05 | 0.6 14018 @12/10 cm
D-D COLUMN 0.5 | 0.75 18018 @10/10 cm
E-E COLUMN 0.5 | 0.55 14016 @10/8 cm
F-F COLUMN 05 | 0.7 18016 @10/8 cm
G+G | COLUMN 05 | 05 120916 @#10/8 cm
H-H COLUMN 0.5 | 0.65 16016 @#10/8 cm

5@20 (M)

I-1 BEAM 0.5 0.5 @8/8 cm

3020 (M)

3020 (M™)
L-L BEAM 0.5 0.5 @8/20 cm

3020 (M)

PLANE - ) 4ls Abaqus 2019 gl alasiul Ll ae Sl dada o

Frame il jalia€ 5aacVly leall dadais cdigiue clasin (STRAIN
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3oed) B 3 el o PGA (G) PGA(™/s2) 30l e
E1 DUZCE 016G 0.981 42.32
E2 HOLLISTER 0.05G 0.491 39.995

IMPERIAL
E3 VALLEY 021G 2.06 39.365
KERN
E4 COUNTY 0.18 G 1.77 54.36
ES LIVERMORE 0.06 G 0.59 39.99
LOMA
E6 PRIETA 0.18 G 1.77 39.99
E7 VICTORIA 0.63G 6.18 24.61
1.2F ; n E1l, SF: 0.45008 a

Sa(m) [o]

0.4 %8

0.2

E2, SF: 3.7084
E3, SF: 1.8956
E4, SF: 4.5264
ES, SF: 0.72676
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E7, SF: 4.7257

Target spectrum
Lower Tolerance
'''''' Upper Tolerance
Average spectrum
= === Range of periods

25 3

3.5 4
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0.152 % 0.187 % 0.110 %
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Calculating the moment magnitude (Mw) for local
earthquakes in Syria

Mohammed.ALISSA®, Nidal SHOUKEIR®, Samer ZEIZAFOUN ®

(1)Higher Institute of Earthquake studies and Research, Damascus university E-mail: mohammed.
alissal1985 @gmail.com;
(2) National Earthquake Center (NEC).

Abstract

The moment magnitude (Mw) is very necessary for the seismic
hazard studies. Unfortunately, it is not available for all seismic
events happened in Syria and recorded by the Syrian seismic
network. Therefore, the spectral analysis method has been applied,
in this research, to calculate the moment magnitude (Mw) for local
earthquakes in Syria depending on processing the modern digital
network records during the period 2009-2011. The calculated
results allow to derive empirical relationships between the moment
magnitude (Mw) and the local magnitude (M), and the coda wave
magnitude (Mc), which are both included in the published seismic
bulletins of the national earthquake center. The linear correlation
factor (R?) attained good values, which allows to depend on these
empirical relationships to get confident results of the moment
magnitude (Mw). The residuals between the calculated (Mw) using
these derived relationships and the calculated one using the spectral
analysis method are minimal and within the acceptable limits for
the majority of events.

Keywords: local magnitude (My), moment magnitude (Mw),
spectral analysis method, Syria.
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