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ABSTRACT

Most reservoirs in South Korea are earthen dams, mainly because they are cost-effective and easy to construct. However, earthen dams are
highly vulnerable to seepage and overtopping, making them prone to sudden failure during excessive flooding. Such sudden failures can
lead to a rapid increase in flood discharge, causing significant damage to downstream rivers and inhabited areas. This study investigates
the effect of riprap placement on the slopes of earthen dams in delaying dam failure. Delaying the failure time is crucial as it allows more
time for evacuation, significantly reducing potential casualties, which is essential from a disaster response perspective. Hydraulic
experiments were conducted in a straight channel, using two different sizes of riprap for protection. Unlike previous studies, these
experiments were performed under unsteady flow conditions to reflect the impact of rising water levels inside the dam. The target dam for
the study was a cofferdam installed in a diversion tunnel. Experimental results indicated that the presence of riprap protection effectively
prevented slope failure under the tested conditions. Without riprap protection, increasing the size of the riprap delayed the failure time.
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This delay can reduce peak discharge, mitigating damage downstream of the dam. Furthermore, these findings can serve as critical
reference material for establishing emergency action plans (EAP) for reservoir failure.

Keywords: Reservoir, Lake, Hydraulic experiment, Slope protection, Hydraulic impact assessment
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Fig. 3. Measuring points
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(a) Case 1 - Early stage (b) Case 1 - Final stage (c) Case 2 - Early stage
(t=05s) (t=1,500s) (t=05s)

(d) Case 2 - Final stage (e) Case 3 - Early stage (f) Case 3 - Early stage
(t=1,500s) (t=05s) (t=1,500s)

Fig. 6. Pattern of failure by riprap

Table 3. Erosion ratio of riprap

Erosion ratio of riprap (%)

Case
Total Blue Gray
Case 1 36.5 99.5 527
Case 2 55.0 100.0 66.7
Case 3 0.0 0.0 0.0
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