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Numerical simulation of impact resistance of debris flow dam:
A case study of the debris flow dam in Sanyanyu Gully,
Zhouqu County, Gansu Province
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Abstract: In order to improve the design safety of gravity dam and avoid excessive capital investment and waste, it is very
important to choose a reasonable debris flow impact as the design basis. This paper takes Sanyanyu ditch debris flow disaster
prevention and control project as the background, based on ABAQUS, to calculate limit resistance analysis on gravity dam of
Sanyanyu ditch debris flow. The numerical method of increment loading is used to evaluate the lateral impact resistance of
gravity dam under two working conditions. According to the feedback from the Sanyanyu prevention and control project, it is
proved that the average value of working conditions 1 and 2 of impact force selection is reasonable in the design of debris flow
control project, and it is explained that the method is used in combination with the empirical formula, and the results are more
accurate and reliable. It has good application prospect in debris flow engineering design and research.
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Table 1 Debris flow impact calculation parameters and results
s v/ (tm™) ve/(m-s™) L/m Wit V/(ms™") sina E/(tm?) J/m* f/(tm™) Fp/(tm™)
K150 2.09 6.56 5.5 162 10.55 0.946 2.8 274.63 22.49 7.14
K25 2.09 6.60 2.8 81 7.53 0.946 2.8 274.63 22.76 7.34
K354 2.03 6.61 8.6 259.2 13.20 0.946 2.8 216.00 22.17 19.95
K45 2.03 8.67 4.3 94.5 9.33 0.946 2.8 421.88 38.15 19.62
/N2 2.03 6.56 3.1 83.7 7.92 0.946 2.8 421.88 21.84 428
/N3SH 2.13 9.86 5.8 129.6 10.84 0.946 2.8 274.63 51.77 8.98
/NS 2.13 5.49 2.8 75.6 7.53 0.946 2.8 421.88 16.05 14.17
N2 2.13 8.12 4.7 121.5 9.76 1.000 2.8 512.00 35.11 37.01
FE 15 2.13 6.53 11.2 361.8 15.06 0.946 2.8 421.88 22.71 44.35
F:2530 2.13 6.16 7.5 234.9 12.32 0.946 2.8 343.00 20.21 12.44
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Table 2 Concrete dam and gravel soil parameter
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Fig. 1 Mechanical model of concrete dam
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Fig. 3 Pressure and the maximum dam displacement curve( h=H/2)
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Fig. 5 Pressure and the maximum dam displacement curve( h=H)
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Fig. 4 Damage of piles under different impact force of debris flow(h=H/2)
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Fig. 6 Damage of piles under different impact force of debris flow(h=H)
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Table 3 Comparison of results of numerical simulation of
impact of gravity dam (unit: t/m?)
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/N353 51.77 62.16 40.40 51.28
/NS 16.05 19.32 12.56 15.94
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F15m 4435 53.28 34.63 43.96
F25m 2021 2436 15.83 20.10
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