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Abstract

The study aims to conduct an assessment of the environmental impacts
on the rock slope stability of selected locations in the Duhok City and its
suburbs - the Kurdistan Region, as well as the effect of landslides on the
surrounding environment. The study area is located in a part of the Baikher
Anticline, specifically, the extending area from Duhok Dam to Besari Valley.

Thirteen locations have been selected to study the landslides that may
occur in these slopes formed from the Pila Spi, Gercus, and Kolosh
Formations.

The stratigraphic setting of the Baikher Anticline includes nine
formations, of which four formations are exposed in the study locations, in
order from youngest to oldest; these are (Pila Spi, Gercus, Kolosh, and
Shiranish Formations). The study locations included rock slopes within the
exposed formations. The different rock compositions of these formations and
the different degrees of resistance to erosion have affected the formation of
the anticline relief.

Field measurements, laboratory tests, and office works have been
performed. Field measurements included specifying the type of rocks,
determining the number and types of discontinuities, which include bedding
surfaces and regular and random joints, measuring the attitudes of these
surfaces using the geological compass, measuring the spacing of
discontinuities using a tape measure, measuring the openings of
discontinuities, determining the type of possible filling material for the
discontinuities, measuring the degree of roughness and waviness of
discontinuities, determination the weathering on discontinuities and their
extension within the body of rock, determination the water condition within
discontinuities in different seasons of the year, measurement the rock hardness
on discontinuities by geological hammer and Schmidt hammer, measurement
the attitude of the layers, degree of slope, and its direction using geological
compass.

Additionally, Rock samples were prepared in shapes of cylindrical,
rectangular, or cubic, and laboratory tests were performed, including tilting
angle measurement, swelling test, slake durability and corrosion test, ultra
sound test , compressive strength, and X-ray examination.

A



The office work included the use of RocLab program, version 10, to process
data collected from the field measurements to assess the quality of rock mass,
as well as the use of the Stereonet program to analyze and classify the rock
mass discontinuities and their relationship with the rock slope to indicate the
rock slope stability, and to derive maps of elevation, slope and drainage
systems. A program was established using the Microsoft Excel to classify the
rock slope stability depending on the geological factors, the environmental
circumstances, and the engineering characteristics of each slope.

The study concluded that most of the study locations, which included
tourist areas near the Duhok City, specifically from the Duhok Dam to the
Besari Valley, were unstable and vulnerable to the risk of slope failure. The
factors responsible for the occurrence of landslides are the environmental
factors represented by climatic conditions, ground vibrations, and the
movement of vehicles on the road, As well as the existence of clay minerals
with swelling properties, such as montmorillonite, which is characterized by
the movement of the spiral-like spring when exposed to water, and produces
holes within the rock slope prosing it to risk of failure.

Finally, several environmentally friendly methods have been proposed,
innovated, and protected the rock slopes from sliding, protecting the safety of
people and property, and preserving the aesthetics of tourist areas. Each
proposal focused on the physical, biological, and chemical protection of the
rock slopes. Suggestions involved slope trimming, steps of weak rocks with
strong stones, stabilization with geotextiles and lawns, reinforcement with
rock bolts.



