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Experiment on overtopping collapse of wide gradation landslide dam

with high shape coefficient
ZHAO Tianlong, ZENG Yongzhi, DAN Peng, HU Xiong
(National Technical Research Center for Inland Waterway Regulation Engineering,
Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: The collapse of a landslide dam can pose a significant threat to downstream areas, and it is
necessary to thoroughly study the overtopping and collapse processes. The Baige landslide dam on the Jinsha River
in 2018 is taken as a reference for experimental gradation. Improvements are made to address the limitations of the
landslide lake’s small shape factors and fine maximum particle sizes of in current laboratory tests. The independent
variables selected are different upstream inflow rates, initial shapes of the spillway, and maximum reservoir water
volume. A model test method is employed to analyze the collapse process, peak flow, and dam erosion rate. The
results show that the upstream inflow rate is positively correlated with the timing of peak flow, with higher inflow
leading to earlier peak flow. The triangular spillway, due to its greatest erosion intensity, results in the highest peak
flow and earliest occurrence time within the group, while the trapezoidal spillway has the lowest peak flow and latest
occurrence time, with the rectangular spillway falling in between. Coarse particles help delay the longitudinal failure
of the dam under small shape factors, but this delaying effect rapidly diminishes as the shape factor increases. A larger
shape factor of the landslide lake not only increases the dam erosion rate and causes significant sediment accumulation

in downstream channels, but also leads to earlier peak flow occurrence and a sharp increase in peak flow.
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Fig. 2 Gradation curve of landslide dam model test
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Tab.1 Morphological characteristic parameters of model dam body and real landslide dam case database

AR H:C H:B S./(°) Sa/() RS RE( VS H) EIEWIEERE(V)® H)
IR 48 401 1.2 0.23 34 1.55 4.26~5.18
ELS R 0.2~3.0 0.02~1.00 11~45 11~45 0.50~5.00 0.20~10. 00
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Tab.2 Test conditions of landslide dam collapse

R AR it R B B HR S /mm 5% 1K1 BT I HEFE )
TH (Les™) JE% Im® AR G FiE T A /mm® TEERH
1 8 2.08 B 40 100 3 000 4.26
2 8 2.08 =S 60 100 3 000 4.26
3 8 2.08 B 40 75 3 000 4.26
4 6 2.08 B 40 100 3 000 4.26
5 7 2.08 B 40 100 3 000 4.26
6 7 2.92 A 40 100 3 000 4.76
7 7 3.76 e 40 100 3 000 5.18
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Fig. 4 Side view of collapse process under condition 4
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Fig.5 Process lines of flow and water level

under different spillways
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Tab.3 Percentage of total mass for each position section of landslide dam %

TH 3 2ERLEN 0~<lm I~<2m 2~<3m 3~<4m 4~<5m 5 m K LISk
1 44. 26 16. 58 15. 08 10. 81 4.25 1.95 7.07
2 40.38 17.57 16.38 10. 99 4.57 2.25 7.86
3 42.17 16. 69 15.91 10. 83 4.95 2.98 6.47
4 53.97 18.22 14.72 7.27 0.94 0.91 3.97
5 50.71 18.29 14.01 8.5 1.25 0. 96 6.29
6 35.33 16. 35 14. 42 12.53 7.13 1.49 12.74
7 31.92 16.93 13.97 12.52 6.74 3.94 13.99
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