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Numerical modeling of breach process of landslide dams due to overtopping and
its application
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(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Earth-Rock Dam Failure Mechanism and Safety

Control Techniques, Ministry of Water Resources, Nanjing 210029, China)

Abstract: As a production of natural process, the landslide dam has poor structural stability, and most of which will finally fail
due to overtopping, which will pose tremendous risks to the people and property in the inundated area. Therefore, it is of
significant importance to predict the discharge hydrograph for the breach process of landslide dams so as to provide theoretical
and technique supports to the dam emergency plan for dam breaching. In this study, based on the geometrical characteristics,
physical and mechanical properties of a landslide dam, a numerical model for the breach process of the landslide dam due to
overtopping failure is developed. This model can reasonably reflect the evolution and discharge hydrograph of the breach under
the hydrodynamic condition. Meanwhile, the dam breach case of Yigong landslide dam is chosen as the representative to testify
the proposed model. The comparison of the measured and calculated results shows that, the relative errors for the peak
discharge, final breach widths, and time to peak are within £15%; furthermore, the breach discharge hydrograph is in accordance
with the measured one. Thus, the rationality of the model is verified effectively. The sensitivity studies show that the dam breach
process is sensitive to the residual dam height, the erosion mode (one- or two- sided breach), and the soil erodibility.
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Fig. 1 Breach development process of top and bottom widths
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Fig. 2 Evolution of longitudinal breach profile of landslide dam
due to overtopping failure (numbers denote time slots)
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Table 1 Conditions of overtopping failure case for Yigong

landslide dam

S SHEUHE
Wi /m 80
T 5 /m 200
WA ) 5
U A ) 8
W 2R K 5 /m 1000
WU RS /m 1
WIUG B R 55 /m 5
WUk 3 He /(3 [ /4 1)) 0.5
WG Bk AL/m 79.69
J2E T T AR/ (km?) Ag-h
HUBRIAE dsy/mm 8
HURHUR AR X 255 G 2.65
FLBAZR 0.4
%S c/kPa 13
WEEHE AR o/(° ) 37
Forb it 25 ky/(mm® N s 2.4
WORLBURL I 5789 B 7 7, /Pa 42.6

2.2 HHEERSH

PR 25 R 59 LB LR 2. B
BRI B S SeME ST LB S B, BT
BRI AR TOSEE, ARSCRRAE T AT . R
A DR Bk e R v Bl (sl 6), FFES5 i i
LS RS T LR . B SR 2 AT DLE S ST
XTRZESINT£15%; I 5 FTCUE Y, AT s
SR T 5 DTHEFEM MR A B, TSR AR
B iR A 8. 25 BTk, ASCRERUG T
2 B AT A AR, 5 D ZE I A A
2.3 SN

N TG i S HON B A R



HEF 2 VOLEE, 5. 1BIEILE

Ty e FEER AR A R 8 85

Wi, PRI RS CRRL b e 5 ) k)
i 2 % B BB R AT U AT
*2 ZTUEEIRE T EESSUNERE
Table 2 Comparison of calculated and measured data for Yigong
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Table 4 Sensitivity analysis results of erosion mode
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Fig. 5 Comparison of measured and calculated breach hydrographs

for Yigong landslide dam
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Fig. 6 Calculation of Breach width evolution process for Yigong

landslide dam
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Table 3 Sensitivity analysis results of final residual dam height
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Table 5 Sensitivity analysis results of soil erodibility
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