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Abstract

A geophysical study has been carried out by using Seismic
Refraction Tomography method (SRT) and Multi-channels Analysis
of Surface Waves (MASW) for the site of educational hospital in the
Mosul University to delineate the thickness and types of the different
subsurface layers and to evaluate some soil and rock engineering
parameters. The survey was carried out by using ABEM Terraloc MK.
12-channels digital seismograph and 10 Hz vertical geophones to
receive the seismic waves and al0 kg sledgehammer as a source of
energy. The seismic refraction survey was conducted to obtain the P
wave velocities along 12 traverses covering 35140m? of the study
area. The length of each traverses 280m, consisting of 5 seismic lines
(forward and reverse) of 80m long overlapping with each other by
30m. Shear seismic refraction survey along two traverses of m long,
as well as of two traverses of 55m long (forward and reverse) of Multi
Analyses Surface Waves technique were conducted to obtain the S
wave velocities. The field data were processed and interpreted by
using the SeisImager™/2D software to obtain the velocities of Vp and
Vs, as well as deducing the Vs from the phase velocity of Rayleigh
surface wave by using MASW method. Then 2D seismic imaging
sections and two 1D sections of shear waves were drawn.

Numbers of dynamic parameters such as Poisson’s ratio (o),
Young's modulus (E) , Shear Modulus (1)and Lame's Constant and a
number of engineering parameters, such as Concentration Index (Cj),
Material Index (V) , Density Gradient (Di) , Stress Ratio (Si),
Effective Angle of Internal Friction (¢) and Ultimate Bearing



Capacity(qu) were calculated. The seismic refraction survey besides
the dynamic and engineering parameters show that the site composed
of three subsurface layers. The first layer having a seismic velocity
ranges between 350-700m/sec and thickness reaches up to 4.2m.,
representing the top soil layer and appeared to be unconsolidated and
incompetent layer. The second layer having seismic velocity ranges
between 840 and 1700m/sec and thickness ranges between 4.7 and 18
m representing the river deposits composed especially of River
terraces and clay. It appeared to be fairly competent rock. The third
layer is the deepest layer having seismic velocity ranges between 1900
and 2800m/sec lying at depth ranges between 5.8 to 20m. This layer
most probably belongs to the upper part of Fat’ha Formation, which is
mostly composed of marl. The seismic velocity and the dynamic and
engineering parameters showed that this layer is composed of very

competent rock. Hence, this layer is the suggested layer for foundation

purpose.



