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2 - Design base earthquake (DBE)
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Abstract:

The Ezgeleh anticline is located in the northwest of Kermanshah province near the village of Ezgeleh.
This symmetrical anticline is formed at the northwest - southeast direction of Zagros and is located in
the Lorestan area. In the outcrop of this anticline, Ilam limestone formations are seen in the core of fold,
marl and limestone of the Gurpi Formation, and Shale and Marl Formations of Pabdeh Formation are
seen on the limbs of fold. This anticline is short and its hinged geometry is sharp. The axis of anticline
have trend to the northwest and south-east and this anticline is Upright fold in terms of axial and axial
surface status. The Gurpi Formation shows thickening in the forelimb of this anticline. This fold, like
most of the Zagros folds, is one of the fault-related folds. According to various diagrams, this fold is
more in line with the geometry of the Detachment folds. Deviation of drainage around the nose of
Ezgeleh anticline and existence of several water gaps and wind gaps showed lateral growth of Ezgeleh
anticline along axial surface in NW-SE direction. So this anticline is active fold and the seismic activity
of the region confirm it..

Keywords: Structure, Detachment fold, Lateral propagation, Ezgeleh, Folded zagros.
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Abstract:

Earthquake is the most destructive geohazard causing substantial economic damages and human losses.
Seismic hazard analysis is a practical tool for predicting and reducing seismic risk. This study was
carried out a seismic hazard assessment of Izeh city for a 50 km radius. For this purpose, geological
setting, and active faults, as well as their geometry in this region were investigated. Besides, the seismic
history of the city was assessed. The seismic hazard analysis of the studied area was evaluated using the
probabilistic approach in different hazard levels. Ground motion parameters (magnitude and peak ground
acceleration) were computed for the 5 to 200-year return period and 10, 37, and 64 % probabilities of
exceeding. For return periods of 5 to 200-year, results revealed that the magnitude of the design base
earthquake (DBE) ranged from 4.79 to 6.58 Richter. Moreover, the magnitude of the maximum credible
earthquake (MCE) varied from 5.89 to 7.69 Richter for the return period. Furthermore, the maximum
peak ground acceleration (PGA) of design base earthquake and maximum credible earthquake were
calculated 0.25 and 0.48g, respectively, using Campbell’s attenuation equation. Furthermore, seismic
hazard maps of PGA for the study area were produced for 10 and 64% probabilities of exceedance in the
50-year return period. The resulting seismic hazard maps were classified into low, moderate, high, and
very high seismic risk. These maps indicated that about 55.54% (10% probability) and 43.13% (64%
probability) of the study area belongs to the very high and high classes, respectively.

Keywords: eismic hazard analysis, Izeh, Ground motion, Seismotectonic.
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Abstract:

Seismic wave attenuation is one of the important features of the earth’s structure. Studies performed
on it show that the attenuation of seismic waves is related to seismicity, tectonics and physical
characteristics of the wave propagation environment and is expressed as the inverse quality factor (Q).
The aim of this study is to estimate the shear wave quality factor by spectral decay method for Razavi
Khorasan and South Khorasan, enclosed at 32°-36° north latitude and 56°-62° east longitude, which
is located in the seismic tectonic state of East-Central Iran and has been destroyed many times by
destructive earthquakes. For this purpose, the quality factor of shear waves (Q,) for seven frequency
bands 1-2, 2-4, 3-6, 4-8, 6-12, 8-16 and 12-24 Hz with central frequencies 1.5, 3, 4.5, 6, 9, 12 and 18
Hz for study area, using accelerometric data recorded from the earthquake of May 10, 1997,Ghaen-
Ardakul, by the accelerator network, affiliated to the Housing and Urban Development Research Center
(BHRC) , It is estimated. Based on the results obtained in the study area, the relationship between the
frequency dependence of the quality factor of direct S waves for the T and L components were estimated
Qs =85/ " and Q5 =60.93 " respectively. Also, the frequency relationship of the mean quality factor
of shear waves of two horizontal components obtained as Qy =71.72f "
obtained in the reference frequency of 1 Hz (Q) is less than 200. This indicates that the study area is

. The value of the quality factor

not only tectonically and seismically active, but also has high absorption and heterogeneity. The results
are consistent with the sedimentary structure of the area. Also, the results obtained in this study for Q,
and the relationship between frequency dependence and research conducted for other seismic regions
of Iran (such as Avaj, Ardabil located in northwestern Iran) and some other parts of the world (such as
Kanto region in Japan, region Kech in Gujarat, India), is well matched and the high absorption and small
quality factor estimated for the study area is expected. In general, regions that are similar in terms of
tectonics and geology have similar values of quality factor and frequency dependence.

Keywords: Attenuation- Quality factor - East of Iran- Accelerometer Network- Intrinsic attenuation.
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Abstract:

Based on the role of fault segmentation in the deformation, it is necessary to determine the main segments
of the Makran fault by transfer faults for the potential risk of earthquake and tsunami. Therefore, in this
study, the transfer faults of Makran subduction zone were identified. Our research shows that Makran
fault consists of 6 main segments with step- arrangement which most of these segments are separated
by NW-SE transfer fault (such as sonne fault). These transfer faults have cuted the Makran fault and
caused the displacement in the acceleration zone. According to the effect of the slope of the subduction
slab in the seismic risk and the tsunami assessment, we proposed four cross-sections perpendicular
to the subduction zone at longitude 58°, 60°, 63°, and 66°. Review of these sections shows that at the
subduction wedge, the slab plate does not have a slight slope, so that the slope is horizontal. In these
cross-sections, slope of the slab plate in different points are determined.

Keywords: Makran Fault, Fault Segmentation, Dip of Subduction Zone, Seismicity, Makran.
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Abstract:

The West Talesh fault with NE-SW general trend is located in western Alborz- Azarbaijan structural
zone, northwest of Iran and south of Ardabil city. This fault is the boundary between the highlands
(south of Ardaebil city) of the Eocene andesitic and basaltic volcanics in the southeast block and the
Late Pliocene- Quaternary clastic sediments plain in the northwest block. The Fractures with high dip
angle (dip angle between 60 to 80 degrees) and syndepositional normal faults in Eocene volcanic and
pyroclastic rocks are considered to be related with the Eocene extensional phase in the fault zone of West
Talesh Fault. The gentle hangingwall anticline with an vergence of the axial surface to the northwest
in the Eocene rock units is related to the southeast dipping reverse fault activity, which is currently
covered with Late Pliocene-Quaternary detrital deposits. The vertical fractures and faults along the West
Talesh fault are related to active left lateral movements in this fault deformation zone, which also have
displaced left laterally the river channels.

Keywords: Geometric and kinematic analysis, West Talesh Fault, Anticline, Normal fault, Left lateral
fault.
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Abstract:

The eastern edge of the Lut Zone in the Nehbandan area is characterized by the fine - grained sequence
of the Late Triassic - Jurassic siliciclastic rocks. Field and satellite investigations as well as laboratory
studies the whole region along with Satellite image investigations, resulted into the identification of the
four tectono - stratigraphic units extending along the N - S direction, developed from west to east as
follows; (1) the Triassic-Jurassic the shale - sandstone unit; this unit was intruded by the late Jurassic
intrusions and covered by the volcano - clastic rock remnants with the same age. There, the pelagic layers
which are accompanied the basalts yield the late Triassic radiolarites. (2) An olistolitic unit; a chaotic
olistostrome assemblage including sandstone olistolites and a cleaved matrix. Pillow basalts and pelagic
limestone slices were sporadically observed. (3) The green belt; it’s a narrow and lengthy belt of basalts
younger than Jurassic times underwent the green — schist - facies metamorphism. Geochemistry of the
basalts reveals significant similarities with those of the mafic rocks in the supra - subduction zone and/
or the MOR. Moreover, the presence of large recumbent fold documents an eastward regional transport
direction of thrust sheets from Lut to the Sistan suture zone side. (4) The easternmost unit is dominated
by phyllitic rocks with a pelitic source. The Paleodictyon trace fossils were found led us to conclude
about its Eocene protolith age. The nature and arrangement of the units are supposing presence of an
accretionary complex along the Lut Zone documenting the existence of a long - standing subduction
zone under the Lut Zone for the Triassic - Eocene times.

Keywords: Lut Zone; Sistan Suture Zone; Bubak Mountains; Accretionary prism; Neo - Tethys.
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