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Fig. 1

T 1 kmEEABREREETE
Specific location of sensitive points within 1 km

downstream of tailings pond
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Fig. 2 Model of numerical simulation experiment
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Tab.1 Parameters of numerical simulation experiment

A EE/m 2X10° % | PRI ERR R/ MPa 8} 10°
2N/ m 1X102 IR L 2.0
BRI R /m 1x10 77 Pl SRR e H 0.2

P4 m% 0.2
Wk R/ (kg » m °)  1.44X10°
BRI RI AR TLIR R 0.40

YIS RLE He 0.2
FEARFEL 0.27
RN REL 0.25
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Tab. 2 Tailings physical and mechanical micro-parameters
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Fig. 3 3D calculation model of tailings pond
generated in PFC3D software (+490 m)
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Tab.3 Parameters calculation result of tailings

dam failure risk receptor
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Fig. 4 Map of the influence range of the initial dam

crest above the collapse at +490 m stacking elevation

30 30
25 \
20 B 20

B®
By B
X 1s el
i3

/m

10 10

5 \-

0+ T T T T T U T T T )
0 200 400 600 800 1000 1200 0 200 400 600 800

BRIl AT (huﬁ@ﬁé&%ﬁ'%ﬁi%@
B 5 #xxREMEREY RS EE L E
Fig.5 Variation of submerged depth with distance
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Research on Three-dimensional Numerical Simulation of Dam

Break of Huiling Tailings Pond Based on PFC3D

ZHU Yuan-le"*?, ZHAO Xin-yong', WANG Qi-xuan'”"*, LIU Ting'*"
(1. Changsha Mining Research Institute Co. ,Ltd. ,» Changsha 410012, China; 2. State Key Laboratory of
Metal Mine Safety Technology, Changsha 410012, China; 3. Hunan Engineering and Technology Research
Center for Mine Geological Disaster Prevention and Environmental Reconstruction, Changsha 410012, China;
4. Tongkeng Mining Branch, Guangxi Huaxi Mining Co. , Ltd. , Nandan 547204, China)

Abstract: In order to study the impact of the dam break of the Huiling tailings pond in Guangxi on the downstream
region, a three-dimensional model of the tailings pond region conforming to the actual terrain was established with the
help of GOCAD and Rhino software. In addition, PFC3D discrete element simulation software was used to simulate the
state of dam break when the tailings pond runs to the final accumulation elevation 490 m, and the possible submerged
range of tailings discharge and the area affected by tailings debris flow were analyzed. The results show that the evolution
rate of tailings debris flow increases rapidly to the maximum value in a short time after dam break, and then decreases
gradually. The farther away from the dam site. the faster the reduction of tailings debris flow evolution rate is. When the
evolution time of dam break is 1 100 s, the furthest evolution distance of tailings is 1 215 m at the foot of tailings dam,
the maximum width of the drainage body is 853 m, and the maximum depth is about 30 m. In the process, many sensi-
tive points are submerged. The research provides decision-making information for early warning, personnel evacuation
and flood relief of tailings pond accident.

Key words: tailings pond; dam break; numerical simulation; PFC3D; discrete element method





