5557 4% 5 3 1 B 4k M SR Vol. 57 No. 3
2024 4F (& 235 #) NORTHWESTERN GEOLOGY 2024(Sum?235)

Sl3c s A, BERAE, SR ET. SRR N 8 35 1A e i 3 0 B S R ML D). PE b ML BT, 2024, 57(3): 285-292.
DOI: 10.12401/j.nwg.2023137

Citation: HUA Shan, JIA Xiaodan, ZHANG Xia. The Influence of the Blocking Effects on Dynamic Process of Loess Slope
Debris[J]. Northwestern Geology, 2024, 57(3): 285-292. DOI: 10.12401/j.nwg.2023137

=15 4E A X9 B L S TR R Bh A1 AR =2 Nin AL )

1 2,% =3
L et RKE

(1. KZRFHWIRRL A G FEBE, BEE P22 7100545 2. v [ M 5 3 5 J5 04 42 i J5 98 2 0 /06 b b 5 B 45 81 3 b ol
BVl V§242 7101195 3. PELH T k2, P 5 X A 5K R B 5 55 92060 %, BEPh PH 22 710048)

i ERLAZHIBRPEEMNGEBEAARAGEARFTH—REEZLH., KFRIIAN
ki EMA, AL T OAEBNGRAELS N RMALR, BT ZEHIMEBE R RIAE ST
AAFH AT RGYR, SREN, RARTEZMAEZME, Z2EMNE LT RS mERAE
KO Y, EEMABEEBPEERETSE. —F @ EFRARERB T RIGR, Y&t
WA, EHBEBRY, FIKTRANEKREE; 7 —F @, BRKTRABRETER, RS TR
RRERRZ, AR RERE BRI ARAR S AT B 2.48% F7 3.63%. Fl B, LR HAR &R F &,
RIB TR E T 10.62%, ZMTRAGTEA, BRT REKRICIT% O HREE, E—F
AT RIAGERBEFRERIA, 5INERIT A2 4Rk R o) HALEER AR B RS Huh 32
BRI, LA RAGERBEE KL T,

KE: I B F AAA; R AL F

FE 5 S P69%4 XERARAERD: A X E RS 1009-6248(2024)03-0285-08

The Influence of the Blocking Effects on Dynamic Process of Loess Slope Debris

HUA Shan', JIA Xiaodan™", ZHANG Xia’

(1. School of Earth Sciences and Resources, Chang’an University, Xi’an 710054, Shaanxi, China; 2. Xi’an Center of China Geological Sur-
vey/Northwest China Center for Geoscience Innovation, Xi’an 710119, Shaanxi, China; 3. State Key Laboratory of Eco-hydraulics in North-

west Arid Region, Xi’an University of Technology, Xi’an 710048, Shaanxi, China)

Abstract: The blocking effect during debris flow movement is an important topic in in the study of debris flow
prevention. In this study, the concept of erosion rate is introduced, established a continuous model of debris flow
including blocking dam, and clarified the effect of the dam on debris flow movement behavior and dynamic pro-

cess. The results show that the planned mitigation works would suffer tremendous impact caused by the acceler-
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ating debris. The blocking dams perform the dual function of intercepting and blocking, the blocking dam plays

a dual role of interception and blocking, which makes the lateral extension of the debris flow disaster body en-

hanced, the vertical extension weakened, and the slip distance reduced, reducing the debris flow disaster scope.

On the other hand, it reduces the erosion entrainment effect of debris flow, reduces the mass of disaster body,

and decreases the area and volume of disaster body by 2.48% and 3.63% respectively; meanwhile, it deviates the

flow direction, decreases the average velocity of mudflow movement by 10.62%, alleviates the impact force of

debris flow, reduces the disaster energy of disaster body by 16.17%, and further decreases the disaster intensity

and scale. The numerical model introduced by basement topography and erosion rates provides theoretical sup-

port for debris flow dynamics mechanisms and technical guidance for debris flow prevention.

Keywords: debris flow; blocking dam; dynamical mechanisms; disaster energy
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Fig. 2 Simulation results of motion of debris flow with and without dam
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Fig. 3 Distributions of moving speed vector and thickness of accumulation zone of

debris flow with and without dam (impact moment)
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Fig. 4 Distributions of moving speed vector and thickness of accumulation zone of

debris flow with and without dam (overtopping moment)
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Fig. 5 Thickness of accumulation zone of debris flow with and without dam (accumulation moment)
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Fig. 6  Projection of debris profiles on the horizontal plane
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Fig. 8 The changes in area and volume of debris flow with time with and without dam
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