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MOVEMENT CHARACTERISTICS AND RISK ASSESSMENT OF MINE DEBRIS

FLOW BASED ON FLO-2D SIMULATION::
A Case Study of the Debris Flow in Bojigou Mine of Minxian County, Gansu Province

LIU De-yu'?, JIANG Xing-bo"?, LI Bao-qiang'?
1. Key Laboratory for Groundwater Engineering and Geothermal Resources of Gansu Province, Lanzhou 730050, China;
2. Gansu Institute of Geological Environment Monitoring, Lanzhou 730050, China

Abstract: The human mining activities in Bojigou gold mine of Minxian County cause debris flow. The FLO-2D software is
used to simulate and analyze the movement characteristics of Bojigou debris flow under the frequency of rainfall return
periods of 50 a and 100 a. On this basis, the risk assessment and zoning are carried out, and the accuracy is verified by
actual situation. The results show that parameters of movement characteristics such as the range of alluvial fan,
accumulation depth and average velocity of debris flow increase with the increase of rainfall return period. The
accumulation depth and velocity in the middle part of alluvial fan are significantly larger than those in the wings and
front end. The hazardous areas of debris flow are concentrated in a certain range at the gully and gully mouth. The
proportion of high risk area increases from 48% to 54.0% with the longer rainfall return period. The simulation results
are basically consistent with the actual situation through accuracy verification, which are reliable in application.
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Fig. 1 Geographical location map of the study area
1—H (county); 2—% (township); 3—72 & (highway); 4—7K & (river);
5—WF5EIX (study area)
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Fig. 2 Bojigou watershed and slag distribution map
1—4" & 321 5 (slag boundary); 2—43f (gully channel); 3—ii i1 5t
(watershed boundary)

1.2 &G

= ataR SN 7 Nt [ = N (A | iy [ U5
fily, T ) E B AN AR 258K IR R A e 2
2 780 m, ffIX 2 470 m, HXF R 22 310 m, Hu SRS AL
Pt 2 Pl b I LU b B 356 V) Y TR FR Y 2.87 km?,
THIET 2.56 km, ~FERGRYP I 121%0. IR 2
BT R YA 2 IRV R VAE R L R B
2, Y BE 30~60°, FJEVA RYE B ALBE I A B, TERE


http://www.fineprint.cn

55 5 XIFEE A FET FLO-2D R LU £ i SRR S el i 695

5~10 m, U AR 2 03 B BEEES , 7T UL
AT TR VA 1137 ) A ) RS 35 2 Y BE R 11 i T
S ORI 8 22 BB RGN EL IR VA3 B B ) A B 48
/NI TR A R TR A T
1.3 Bek&H

WFIEIX WA RFK S R 2 & 84, ke
AT I T R AR T RIS T . iRPIE RS
POkl XN B4R KR 560.8 mm/a, Ff KB K
oA 709.3 mm, H i KFFEKEN 61.5 mm, 1 h i K
KAt 54.0 mm, 10 min i KFFEKE N 30.4 mm. FFEKAE
WA oK E LR T 5—9 A, i &Rk
SR 8%V L, K (R T 25 mmd) 2521 &
WHCN 2.1 /a. FIRER A RATIY 24 h (1 AR WA
Hy»=30 mm,1 h i AR WE Hip=15 mm, 10 min [
FLBRFEAE H ysy=6 mm. 2012 4 5 7 10 H 17 B4, 5%
TSR R AR, IR L 22 2 e R R L VR A T
FERH Oy 1 h BEIT IR S 42 mm, FF220TK 2 40 min,
PRI 69.2 mm™® fEELVA IR B R 024 30 km,
FEE R 5 B FE BRI IA 2 50 a, 51 R K .
L4 BEEiREEE

S0 AT e A %) AR SO SH VR 2 N R T Bl
A A 3 Q) , LY B sk B AU (Qe ) LA K i
/DB (0 VR B B AR (Qu). R A SRR ()
YA B F BN =B R (TS DA A FIRD A i
A KR ZAE 6~30 cm, e KKIAEZ) 120 em, G5 HAFAHL
VL. FRI A A ) B A A T Ry 3 T XA A AR
WA, AR K/ INAS —. T dak P P 1 1 A Jo A A
2 32x10° m?, o, 4 Ahwr IR Y BB % A T i
Bt HE RCLEAR AN LU RN TE Y R AR 24 26x10° m?,
o7 B A S 819% , HLIEE 5 LI SRR 1 IR
REEWIYER, A FEATEAWE . RN B B
() R I ke A 14 7 AR B T 1 O T

2 WRFAE
2.1 FLO-2D B4R
FLO-2D {442 O’ Brien T 1988 4EH & 3L T

FEA G A K v oA IR 22 4 (BT R e A1 A
FUIAE D A AT LS R 3 Hrie A i 3 SRR B
TR, TR R A7 SR FE LU R o3 A
My X5 TS T B RCR.
22 EUMSHEE

RRADURIT s B MU RSt R PR A ek 121 U7 3 vy
28, 7E ArcGIS BFHh 4= it DEM i, 46y ASC I
%, A FLO-2D JEHIEE 10 m x 10 m [ P& 2L 7
BT 58 T 5 1 It 78 2 B0 3 B 37 ) A DL S A )
FLO-2D T E. Herf  SEHIAAE 50 a [ 100 a R
H PR 02 R P e R YA IR A (R S A
W 1, HABIS B 2.

®1 FEBEMEZETHERSHENESR
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Table 3 Simulation results of debris flow movement process

W% BOOEBIREmM  TEMEARE/m MRS EAVL0* m? MERUSRRUL0* m® b i D I/10° m® JRRuiE (mis) PR UEELY (mis)

2 5.14 1.92 212 4.07 0.74 5.34 2.92

1 8.34 4.32 3.13 13.52 3.62 8.48 3.97

Pl 3 O[] B R AR T 8 A T e TR B Tt A 45
Fig. 3 Simulation results of mud depth and velocity of debris flow under different rainfall frequencies
a— 2930 K B JEIE (mud depth at 2% frequency); b— 29%55% i 1% (velocity at 2% frequency); ¢— 193 BRI (mud depth at 1% frequency);
d— 193 R A7 (velocity at 1% frequency)
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Table 4 Discrimination of debris flow influence intensity
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Table 5 Comprehensive discrimination of debris flow risk
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Fig. 4 Hazard zoning maps of debris flow under different rainfall frequencies
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