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The Study of Embankment Breach from Overtopping Flow near Hydraulic
Structure by Physical Model
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ABSTRACT
This research aims to study embankment breach from an overtopping flow where breach
locations are near hydraulic structures. A Physical model was used to simulate embankment breach with
various downstream slopes including 1:1, 1:1.5 and 1:2. There are three breach locations which were

near the hydraulic structure (X1), in the middle of the embankment (X3), and between X1 and X3 (X2).
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Embankment density was controlled at 1.4-1.7 g/cm® and compaction water content would not exceed
20%. In this experiment, water was released to flow over the embankment until no erosion occurs.
Volumes of soil erosion and phenomena were then investigated using 3-dimensional modeling. The
results showed that under the same embankment slope and discharge, the soil erosion volumes at X1,
X2 and X3 were in the ranges of 13.14-19.89% for the slope of 1:1, 17.32-23% for the slope of 1:1.5,
and 18.30-23.83% for the slope of 1:2, respectively. These results indicate that the volume of soil loss
does not relate to the breach locations. The breaching typically occurs at the toe of embankment
together with the surface erosion of the embankment at all study locations. The toe erosion causes

headcut erosion until the breach is stable. In the first state, however, the vertical erosion at X1 was

significantly higher than that of the X3.

Keyword: Embankment breach, Physical model, Lateral erosion, Overtopping flow
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