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Abstract

The stability of earth dams is a crucial aspect of ensuring their
safety and function. Earth dams are commonly used in various
applications, including irrigation, hydropower, water supply,
recreation, and flood control. The stability of these dams depends on
factors such as design, material properties, and the ability to resist
internal and external forces. A major consideration for stability is the
possibility of seepage through and under the dam. Seepage can lead to
corrosion or piping, compromising the integrity of the dam will be in
risk and possibly causing it to fail. In addition, the influence of external
forces such as earthquakes are crucial in evaluating and enhancing the
stability of earthen dams. Overall, a comprehensive approach to design,
analysis and ongoing management is necessary to ensure the stability
and safety of these important engineering structures. Therefore, this
research studied the seepage and slope stability of the Makhul Dam,
which is located on the Tigris River, 16 km north of Al-Fatha Bridge
and 30 km northeast of the city of Baiji, within Saladin Governorate.
Numerical modeling was used based on the finite element method and
with the help of Geo-Studio 2012 and its branches (SEEP/W,
QUAKE/W, SLOPE/W). The SEEP/W program was used for the
purpose of analyzing the value of the seepage passing through the body
and foundation of an Makhol dam. The result of the analysis was a
stable state according to the design criteria, as the value of the flow
through the dam reached (4.74E-08 m?3/sec) at the level (150 m.a.s.l).
The SLOPE/W program was used to analyze the stability of the dam
slopes and calculate the safety factor at different levels (the stable state

and the state of rapid draw down of the water). The results of the safety



factor showed that the dam slopes are safe, as the value of the safety
factor for the upstream reached (1.881) at the level (m.a.s.1). 150). The
dynamic analysis was also conducted using two methods: the first
method involved the pseudo-static approach, which is the primary
technique in dynamic analysis using the SLOPE/W program. The
second method employed the finite element approach using the
QUAKE/W program. When utilizing the QUAKE/W program for
dynamic analysis through the finite element method, specifically
considering the seismic impact of the 1940 California earthquake (El
Centro), the time record of the earthquake was input based on the
seismic acceleration. After completing the input of the characteristics
of both the soil of the dam body and its foundations, the model was
executed, and modeling results were obtained in the dynamic state
along with safety coefficients for the dam slopes under the influence of
earthquakes of varying intensity and according to changes in lake water
levels. Additionally, horizontal displacements and pore water pressure
were calculated. After reviewing the design standards (USACE 2003),
it was confirmed that the dam is in a stable condition in the
aforementioned cases. Some variables were also studied in the
geometric dimensions of the dam body (the slope of the upstream and
down stream of the dam, the height of the dam, and the water level in
the dam lake). The results of studying these variables showed that the
dam was safe according to design standards (USACE 2003). Finally, a
rapid drawdown analysis was conducted within (2, 3, 7) days, and the
results of this study showed that the up stream slope is in a safe position

during rapid draw down.



