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Article Info ABSTRACT
Article type: Experimental investigation of embankment dams due to overtopping breach is
Research Article a remarkable subject because it is the most possible failure reason, and it

includes a complicated process. The mentioned phenomenon physical
modeling has performed at energy ministry water research institute, hydraulics

Article history: laboratory, and its hydraulic outputs compared with a benchmark model
Received 4 February 2023 outcome in three scenarios framework. The results reveal that the breach
Received in revised form process of physical models comprises three stages: i.e., initiation,
9 July 2023 development, and the end. Also, the development time is longer than that of
Accepted 1 July 2023 the other stages. In first scenario, when shell gradation ds, varied from 0.5mm

Published online 12 October 2023 to 1.7mm, 26 percent of peak discharge increased and 14 percent of breach
time decreased. In second scenario in which lake water level maintained at
overtopping threshold for two hours (for more saturation), 15 percent of peak
discharge and 14 percent of breach time declined. In third scenario where the
primary breach groove did not excavate, the highest difference in comparison
with benchmark model results occurred, when 34 percent of peak discharge
grew and 24 percent of breach time reduced. Moreover, asymmetrical

Keywords: sedimentation pattern happened in the last scenario. The Calculation of eroded
Breach geometry material volume and mass was sedimentation pattern determination harvest.
Embankment dam Herein, the simultaneous measurements of breach geometry, flow hydrograph,
Flow hydrograph and final sedimentation pattern are the research unique achievements.
Physical model However, further acquired analysis would be influential for the embankment
Sedimentation pattern dam's failure phenomenon management.
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Figure 1. A sample of breach geometry
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Figure 4. Benchmark breach hydrograph
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Table 1. Models breach geometry and flow hydrograph results

Subject Breach time Height Top width Bottom width Average side slope
(s) (cm) (cm) (cm) (degree)
Benchmark 210 25 65 60 84
Scenariol 180 25 46 51 85
Scenario2 180 25 50 55 85
Scenario3 160 25 60 65 84
Subject Peak dliiStChal‘ge Peak time Initiation Development End duration
(?) (s) duration (s) duration (s) (s)
Benchmark 27.7 125 50 110 50
Scenariol 34.8 100 50 80 50
Scenario2 23.6 95 40 80 60
Scenario3 37 70 30 90 40
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Figure 11. A comparison of sedimentation patterns after dam failure in different scenarios: (a) benchmark, (b)
scenario 1, (c) scenario 2 and (d) scenario 3

Table 2. Sedimentation patterns results

Subject Average sedimentation Eroded material volume Sediment mass
thickness (mm) (m®) (kg)
Benchmark 18.2 0.073 105.6
Scenariol 18.6 0.074 107.9
Scenario2 16.9 0.068 98
Scenario3 12.5 0.05 72.5
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