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Abstract: Ganluo County is located in the southwestern part of Sichuan Province, China. This area
exhibits significant geomorphic characteristics of high mountains and valleys, experiences strong geo-
logical tectonic movement, strong earthquake affected area and frequent debris flow disasters. The de-

bris flows occur frequently because of the strong geological tectonic movements and earthquakes. Two
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large-scale debris flows occurred in Zile Valley of Ganluo County in 1987 and 2019, a large amount of
debris flow deposits flowed down the valley, blocking the G245 national road and the Niri River, pos-
ing a serious threat to the Liang Hong hydropower station at the mouth of the valley and the Chengdu-
Kunming Railway on the left bank of the Niri River. In response to this, based on field survey data and
UAV aerial photography, the Massflow numerical simulation method was used to analyze the move-
ment characteristics and predicted prevention effect of debris flow in Zile Valley. The results show that
if the debris flow breaks out in the valley again based on the existing sources, the maximum mud
depth will reach to 11.9 m, the maximum mud velocity will reach to 11.7 m/s. The flow intensity will
reach to 123.37 m®/s. The total volume of material flushed out is 11.18 X 10* m?, and the accumulation
fan area is 6.925X 10" m*. According to the prediction, after adopting reasonable engineering mea-
sures, the maximum mud depth is reduced to 8.5 m, the flow intensity is reduced by 52.7% to
58.32m"/s, the accumulation fan area is reduced by 80% to 1.406X 10" m*, and the total volume of
material flushed out is reduced by 75% to 2.75X 10" m’. This shows that the measures to manage the
debris flow disaster in Zile Valley, which are mainly based on braced source and supplemented by

blockage and drainage, can achieve better management effect and have great significance to protect the

gully construction and safe operation of Chengdu-Kunming railway.

Keywords: zile valley; debris flow; numerical simulation; movement characteristic
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Table 1 Parameters and setting rules of the dam
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Table 2 Simulation parameters of Zile Valley
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Table 4 Classification of debris flow intensity levels
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Fig. 9 Simulation results of possible future debris flow after management
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Table 5 Calculation of the volume of flushing out materials
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