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ABSTRACT

Seismic Velocity Modeling and Ground Motion
Amplification at the 6% of October City using
Refraction Seismic and Microtremor Measurements

By: Mohamed Abd-Rabo Mohamed Taha

In order to quantify the near-surface seismic properties (P- and S-
wave velocities and the dynamic elastic properties) with respect to depth
at a specific area (the 6™ of October club), we conducted non-invasive
active seismic survey.

The primary wave velocity is determined by conducting the P-wave
shallow seismic refraction. The dispersive characteristics of the Rayleigh
type surface waves were utilized for imaging the shallow subsurface
layers by estimating the 1D (depth) and 2D (depth and surface location)
shear wave velocities. The reliability of the Multi-channel Analysis of
Surface Waves (MASW) depends on the accurate determination of the
phase velocities for horizontally travelling fundamental mode Rayleigh
waves. Consequently, the elastic properties are evaluated empirically.

The Vs (average shear wave velocity down to 30 m depth), which is
obtained from the MASW technique, plays a critical role for estimating
the site response of the upper 30 m depth. The distribution of the
obtained Vs at the studied area demonstrates site classes of C and D,
according to the NEHRP (National Earthquake Hazard Reduction
Program) and IBC (International Building Code) standards.

The damage caused by earthquake occurrences in different localities
necessitates the evaluation of the underground and/or sub-soil structure.
A priori estimation of the site effects became a major challenge for an
efficient mitigation of seismic risk. In the case of moderate to large
earthquakes, at some distance from large events, severe damage is often
limited to zones of unfavorable geotechnical conditions, which give rise
to significant site effects. The damage distribution in the near-source area
is also significantly affected by the fault geometry and rupture history.
The microtremor (background noises) and the shallow seismic surveys
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