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Abstract

The current study included conducting of a seismic refraction tomography
survey (SRT) ,and a multi-channel analysis technique of surface waves (MASW) for
the site of Al-Amal apartments in Kirkuk governorate (in the north of Iraq) in order
to determine the thickness, depth and velocity of the sub surface layers. Moreover, a
geotechnical assessment was conducted in addition.

The seismic refraction survey was carried out along seven parallel lines in the
direction (north-south) (63m) long for each line and a distance (5m) between one
line and another to obtain the velocity of longitudinal waves (Vp) using ABEM
Terraloc MK.6 instrument of 12-channel with vertical geophones with natural
frequency (10 Hz) and a hammer weighing (7kg) as a source of the energy .Each
line consisted of three (Forward and reverse) traverses (33m) long for each traverse
and an overlap (18m) between one traverse and another, the distance between one
geophone and another was (3m) .The survey was conducted on a perpendicular
traverse on the previous lines (Forward and Reverse) in the direction (east-west) and
, (33m) long .

The use (MASW) was done by conducting a seismic refraction survey
(Forward, reverse and center) along three traverses (55m) long for each traverse with
a distance (5m) between one geophone and another to obtain the velocity of shear
waves (Vs ) using the same device above .

The data was processed and interpreted by using an SeisImager™/SW software
to obtain the velocity of longitudinal waves (Vp) and the extracting the velocity of
shear waves (Vs ) from the phase velocity of Rayleigh surface waves through using
(MASW) has been obtained 2D seismic tomography section representing
longitudinal velocity (Vp) with depth of the survey lines. Three 1D sections were
obtained representing shear waves (Vs ) with the depth of the study area.

Dynamic flexibility parameters were calculated such as Poisson’s ratio () , Young's

modulus (E) , Shear Modulus (p) and Lame's Constant and a number of engineering



parameters, such as Concentration Index (C;), Material Index (V) , Density Gradient
(D) , Stress Ratio (S;), Effective Angle of Internal Friction (¢ ) and Ultimate Bearing
Capacity (qu) .

The results showed that there are three layers, the first of which has a
longitudinal seismic velocity ranging from (300 m /s to 500 m/s) and a thickness of
(3.47 m) this layer represents the top soil layer and is incoherentas it consisting of
sand and mud. The second layer has a longitudinal seismic velocity (680m/s -
870m/s) and a thickness of (3.07 m-9.2m) This layer was interpreted and
representing as a layer of river terraces consisting of river deposits of mud and silt
materials , gravel, mud and sand.The third layer has a longitudinal seismic velocity
ranging between (1250m/s - 1800m/s) and a depth ranging between (4.08m-9.74m)
This layer was regarded as the upper part of the Bi Hassan formation which consists
of conglomerate , mud rocks and sand rocks but differs from the river terraces in
the proportion of carbonates, which amounts 30%. The models of the shear velocity
with the depth showed three layers, the first of which has a shear velocity ranging
from (127 m /s -192 m/s) and thickness ranging from (3.1m-4.2 m) and the second
layer has a shear velocity ranging between (351 m/s — 293 m/s) and the thickness
ranging from (7.5m-8.8 m) and the third layer it’s a shear velocity ranging between
(595m/s -920 m/s) and the thickness ranging between (7.5m-9.2m) .

After calculating the geotechnical parametrs and depending on the longitudinal
and shear seismic velocity it was found that the third layer has better geotechnical
specifications than the layers above it, which are medium hardness and suitable for

the engineering project .



