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Benefit Evaluation of Debris Flow Control Engineering Based on the FLO-2D Model

CONG Kai, LI Ruidong, BI Yuanhong

(Key Laboratory of Groundwater Engineering and Geothermal Resources, Gansu Province,

Geological Environment Monitoring Institute of Gansu Province, Lanzhou 730050, Gansu, China)

Abstract; The Niwangou ditch is the first tributary of Bailong River, where the geological struc-
tures are very developed and the loose materials are abundant. In history, there happened several
large-scale debris flow disasters, which belong to typical rainstorm viscous debris flow. For the
better benefit evaluation of debris flow control engineering, the FLO-2D model has been applied
to simulate and compare the debris flow movement, accumulation, and risk under different fre-
quency before and after the treatment. The results show that the loose material originally accu-
mulated at the exit of gully will be intercepted in the dam body with the volume of 3. 97 X10* m’
by the control engineering. Moreover, the flow velocity of debris flow can be effectively con-
trolled, and the maximum flow velocity at the exit of gully is 2. 7m/s when the rainfall frequency
is 1%. And this engineering will limit the accumulation range of debris flow, the reduction ratio
can be greater than 84%. The method is not only to the benefit of evaluation of debris flow con-

trol engineering, it also provides the effective data support to the treatment scheme. Overall, the
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evaluation method is a worth reference by researchers.

Keywords: Niwangou ditch; FLO-2D; numerical simulation; the benefit evaluation of control en-

gineering
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Fig. 1 The flood process curve of Niwangou Ditch with different frequencies
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Tab. 1 Values of parameters for debris flow
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TR R E Co W Gs BB E R K
al gl o2 e
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Tab. 2 Simulation results of debris flow with different frequencies under natural conditions
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Fig. 2 The accumulation thickness of debris flow at different frequencies under natural conditions
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Fig. 3 Velocity of debris flows with different frequencies under natural conditions
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degree of debris flow
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Tab.4 Comprehensive discrimination of

the risk of debris flow
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Fig. 4 Hazard simulation zoning of debris flow
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Fig. 5 Stacking thickness of different frequencies under the control engineering conditions
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Fig. 6 Flow velocity distributions of different frequencies under control engineering conditions
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Tab. 6 Statistical Tab of the area covered by debris flow

under two conditions
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