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Centrifugal model tests on overtopping-induced breaching of landslide dams
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Abstract: Based on the 400 gt centrifugal model test system for dam breaching of Nanjing Hydraulic Research Institute, the
centrifugal model tests are carried out to study the breach evolution law and breach mechanism of overtopping-induced
breaching of landslide dams by using the “time-space amplification” effect of supergravity field generated by high-speed
rotation. The effects of dam height, downstream slope ratio and dam material gradation on the overtopping failure process of
landslide dams are investigated by the centrifugal model tests for the first time. The test results show that the breach process of
a landslide dam can be divided into four stages, which are surface erosion, retrogressive erosion, erosion along the breach
channel, and breach stabilization. Moreover, the peak breach flow is most sensitive to the dam height, followed by the mean
particle size. The time to the peak is mainly affected by the downstream slope ratio, and the relative residual dam height after
breaching is primarily susceptible to the mean particle size.
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Fig. 1 Centrifugal model test system for dam breaching
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Fig. 2 Model box and arrangement of pore pressure sensors
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Table 1 Similarity criteria of common physical quantities
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Table 2 Parameter settings of four conditions

T I =5 /mm TRy dso/mm
1 250 1:3 5
2 350 1:3 5
3 250 1:5 5
4 250 1:3 1
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Fig. 3 Grain-size distribution curves of dam materials
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Fig. 4 Typical dam images of each stage of dam breaching
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Fig. 5 Breach evolution process and breach flow discharge process
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Table 3 Comparison of dam breach parameters of four conditions

TH EREER AR Em s RIEE % BERE/min BWIEE/ % RIS % AR %

1 114 18.9 66.4
2 Wi 18.6 +62.6 16.1 -14.8 55.4 -16.5
3 itk 9.5 -16.6 24.5 +30.0 75.2 +13.3
4 i 17.8 +56.0 13.4 -29.0 47.2 -28.9
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