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I. Abstract Body 
Many dangerous effects may arise due to seepage through earth dams based on pervious foundations. Seepage affects the stability of dam embankment as well as the foundation. To avoid such effects, the dam must be provided with seepage control measures. One of the most common measures, used for this purpose, is draining the seeping water via toe drainage systems. The current paper focuses on the effect of the toe drainage systems on the characteristics of seepage through earth dams based on pervious foundation. Various systems of toe drainage are tested such as; horizontal drainage blanket with pipe drain, drainage banquette, and catch drain. The hydraulic performance of each control measure is analysed using the numerical solutions, based on the finite element method, to estimate the seepage quantity (q), the height of seepage surface (h), the coordinates of the free surface (hx), and the exit gradient (Ie). Study is conducted on a physical model with different slopes, for the dam embankment, different conductivities, heights, lengths, and pipe positions for the drainage blanket, different lengths and conductivities for the drainage banquette, and different locations for the catch drain. A comparative study is conducted between the tested toe drainage systems to predict the most efficient measure. The tested toe drainage systems cause an increase in the total discharge by about 26%, but in the same time make the free surface to be far enough from the downstream slope to a large extent for example, as shown in Image (1).
II. Image: Effect of drainage blanket with pipe drain on the free surface.
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