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Abstract

Nineveh governorate is considered as the essential tied of the adjacent
cities representing Erbil in the east, Kirkuk in the south east and Tikrit in the
south and Duhok in the North. It is also connected with other local roads of nine
districts where three of them located in the west of the Tigris River and six in
the east of it.

Field surveys of electrical resistance were achieved by using
LandMapper-ERMO2 instrument in order to study the Sub-base layer of the
under constructive roads in the different parts of the chosen area. The purpose of
the present project is also a trial geophysical investigation to eliminate the
randomly roads that currently carried out in the selection of sites for the
engineering laboratory tests.

The study was conducted in six locations (Bardarash, Rovya, Mahalabyia
1 and 2, Al-Gwair and Bashiqa) based on the existence of projects for roads
under construction by the Directorate of roads and bridges. Furthermore,
Azimuthal resistivity survey was applied using Watson-Barker array with an
electrode spacing (0.25, 0.5, 0.75, 1.25 and 1.5 meter) and azimuths of 0, 30, 60,
90, 120 and 150 degrees depending on road directions. It was also a reverse
surveys were performed on the same points of sounding oriented in 180, 210,
240, 270, 300 and 330 degrees.

The resistance ratios (Rqi, Rq2) were then calculated and represented as
polar diagrams and cartesian curves. Moreover, analysis relationships were done
between the phases, amplitudes, frequencies and their reflections. It is observed
from the polar diagrams of the mean resistance values, there is a resistivity
variation with the depths and directions of the spread. It is also noticed that there
are changes of the Anisotropy Coefficient (A) values reflecting the effect of the
lithofacies contrasts of the sub-base layer belonging to the paving and
compacting mechanism underneath the central point of the azimuthal survey. A

comparison between A and Homogeneity Indices (HI) were determined and the



latest values were detected using the standard deviation approach which is
thought to be reflecting the dispersion of measured resistances due to the
heterogeneity constitutes.

In addition, a survey of the electrical resistivity imaging technique was
performed using the same device for the directions and interval distances at the
center points of the above positions. Then the resistivity data measurements
were simulated with the RES2DINV software and the tomography sections were
constructed for the resistivity and true depth of each traverse. The above
sections showed the approximate picture of the sub-base layers of the studied
areas.

It is also observed that the azimuthal resistivity tomography sections in
the most directions of the studied sites identifying an undulation of the bottom
surface of the sub-base layers with a mean depth of 0.2 meter. Furthermore,

weak patches with small electrical resistivity values are displayed reflecting the

areas of poor pavement by the executing agency.

Sub-base materials samples were collected from the current study sites
after the initial aggregate samples were collected from under the centric
geoelectrical sounding points which were wasted because of the known
situations of Nineveh in 2014. The volumetric sieve analysis using standard
sieves, compaction and california bearing ratio was carried out in the laboratory.
Dry density and optimum moisture content were calculated by drawing moisture
curves and dry density after calculating the soil density of the studied samples
and the best moisture content and optimal dry density were determined.

The degree of compaction was assessed by calculating the zero-air-voids
curve. As well as conducting physical, chemical and mechanical tests to
determine the soil type and classification.

Sub-base aggregate samples were classified under the basis of granular
volumetric analysis and plasticity index, showing that they were excellent -
relatively good and within the standard specifications of the National Center for

Iraqi Construction Laboratories, Roads and Bridges.



