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Background and Objectives

Earth dams are vital for water resource management but face challenges from seepage, which can
reduce storage capacity, increase pore water pressure, and compromise stability. This study aims to evaluate
the effectiveness of cutoff walls and clay blankets, individually and in combination, for seepage control in
an earth dam in East Azerbaijan, Iran, using numerical modeling to optimize design and cost efficiency.
Introduction
The study employs numerical modeling with GeoStudio and the Seep/W module to analyze seepage in the
Qeysaraq Dam. Four models were developed: a baseline model without seepage control, and models with
a cutoff wall, a clay blanket, and a combined approach. Key parameters included the depth and thickness
of the cutoff wall, the length and thickness of the clay blanket, and foundation permeability. Real-world
boundary conditions and geotechnical data were incorporated, with results validated against field
piezometer data.

Findings

The cutoff wall (15 m depth, 2 m thickness) reduced seepage by 70-90% and pore water pressure by
51.2%, significantly enhancing stability. The clay blanket (93 m length, 1.5 m thickness) reduced seepage
by 30-50% but had limited impact on pore water pressure. Economically, the cutoff wall accounted for
49.8% of costs, while the clay blanket comprised 50.2%. The combined model (12 m cutoff wall, 1 m clay
blanket) achieved an 85% seepage reduction and 10% cost savings compared to individual methods.
Increasing cutoff wall depth beyond 15 m yielded minimal benefits, while clay blanket thickness was more
critical than length for seepage.

Conclusion

The cutoff wall outperforms the clay blanket in seepage and pressure control, though the clay blanket
is more cost effective for shorter dams. The combined approach optimizes both performance and cost,
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reducing seepage by over 65% and costs by 10%, while improving long-term stability. Method selection
should consider geotechnical conditions, budget, and project goals to ensure safety and efficiency.
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Figure 1- Satellite image of the location of Qaisarq
Dam.

Table 1- Geometric specifications of Qaisarq Dam
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Table 2- Permeability of foundation and body materials of
Qaisarq Dam
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Table 3: Characteristics of the variables of the models used
in the simulation.
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Figure 3: (a): The effect of changes in the depth of the
dam wall on the leakage flow in the studied dam, (b): The
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Figure 5: (a) The effect of changes in the length of the clay blanket
on the leakage flow from the dam body under study, (b) The effect
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Figure 4: (a) The effect of changes in the depth of the dam
wall on the compressive force on the studied dam, (b) The
effect of changes in the thickness of the dam wall on the
compressive force on the studied dam.
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Figure 7: The studied dam with the greatest reservoir
depth (upstream water head of 31 meters) with

magnification.
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of changes in the thickness of the clay blanket on the leakage flow
from the dam body under study.
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Figure 6: (a) Effect of changes in the length of the clay blanket on
the compressive force on the studied dam, (b) Effect of changes in
the thickness of the clay blanket on the compressive force on the

studied dam.
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Figure 8 - Bar chart of estimated cost of clay blanket
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Figure 9: Bar chart of estimated cost of the dam retaining wall under study
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Table 4 - List of implementation costs for the watertight wall and clay blanket
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Table 6 - Comprehensive table of specifications, costs, and performance.
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Figure 10 - Comparison of the total cost of implementing a clay blanket with a watertight wall.
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