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Abstract Seepage analysis with varying embankment height and toe drain width was conducted to find
the seepage characteristics of a homogeneous embankment controlled by a toe drain. The seepage
analysis results for the assumed embankment sections indicate that water flow occurs at a capillary zone
above the phreatic line. The minimum vertical distance between the phreatic line and the downstream
slope increases as the toe drain width increases. In addition, the minimum vertical distance decreases
for certain toe drain width as the embankment height increases. The ratio of water rate computed from
the water rates with and without toe drain increases as the embankment height decreases. Results of the
analysis also show that the distance between the bottom line of the embankment and the horizontal line
which passes through the top point of the seepage face increases linearly as the embankment height
increases. Finally, this study concludes that the minimum distance between the phreatic line and the
downstream slope, the capillary rise of the embankment material, and the magnitude of water rate

through the embankment should be considered to determine the size of the toe drain.
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Fig. 1. Embankment and its terminologies
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Fig. 2. Graph of volumetric water content
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Table 1. Capillary rise in silts

Sediments Fine silt Coarse silt
Average Grain 0.0008 0.0025
Diameter (cm)
Representative
0.0002 0.00063
dyg (cm)
Fetter[10] 750 300
Capillary Rise
(cm) Adamski
et al.[11] 3750 1154
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