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Abstract ; The rainfall threshold is a critical hydrodynamic condition for the formation of downhole debris flow and an
important parameter for preventing and controlling the formation of downhole debris flow. In this paper, the indoor similar
simulation test is used as a research method to study the rainfall threshold and outbreak time of the mud-rock flow induced by
the Pulang copper mine. The results show that:1) When the rainfall intensity is 0. 563 ml./min,it will induce a large-energy
downhole debris flow. When the rainfall intensity is 0. 293 ml./min, there is the potential for the occurrence of underground
debris flow. When the rainfall intensity is 0.186 mL/min, there will be no downhole debris flow.2) Rainfall intensity
0. 293 mL/min is the limit critical state for the occurrence of downhole debris flow,and rainfall intensity 0. 293 mlL./min is the
rainfall threshold value for inducing downhole debris flow. 3) When the rainfall intensity is 0. 563 ml./min, the eruption times
of the underground debris flow induced by different ore outlets of 37,47 ,and 27 are 240 min, 260 min,and 220 min,
respectively. When the rainfall intensity is 0. 293 mL/min, the outburst times of underground debris flow induced by the
3% ,4% ,and 27 ore exits are 180 min,200 min,and 220 min, respectively. Finally, based on the principle of the total amount
of water, the scientificity and rationality of the experimental determination of the rainfall threshold are verified. The research
results in this article can provide the theoretical basis for the prevention and control of downhole debris flow in the Pulang
copper mine and similar mines.
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Table 1 The main outcropping strata within the mining area

WERG

i =1 S =1 3
ﬁ = % i & = 215 JEJE /m
i A EHUES Q 0~81.59
2 P iy = Ty2? =1 000
— L
k5 &) 1 4 %2 Tse2! 1000
=&
R SRR B Tyo! =400
g Je k4l B Tn? >1485.2

2 F R fmk okt R G4

RV H R e A R R A — e
PR 75 I8 OO Y8 A 3L 0 ] I i 2 =S HEAS 2%
T D WU AT A7 8RB BRG] PR ot B X
M 3 2 R ECRY DR T4 B B XS DU AR M R UK B )
A2 0. 65 km? , JEJZ 0~81. 59 m; 2) A F| 1 JE H
S GEIED « 5 7% 35 R AT PR R b L 3 BRI 5
B+ JE 1% B B 70 7 35 240 K ok st 0 KL 1) % I 3¢
73 B AR R 3t 5 R il L O R e TP R
3 A ] ) 38 8 A5 IR 153) K 8 ) S e
T 6 N [ D 45 70 A2 8 A U5 2 TR A XN K i K
(A RS B W L BAF 5~10 A oA B X 2, A BRI
B b LR P i RS A

AR

T v

B1 ¥RIAFHEETERE
Fig. 1 Surface mining subsidence area scene

FIG deformation



B 2B A AR I R T TR A I T I I (R U R 81

3 MMM ENARTR

3.1 MTRERNMBRARSH

o JT A XA [a] B W o B 80 R O R JE R
Y& A1 Ui Y R T IR (B K 2 I [ WF 5 . %) 5 A
A 0 A8 R R AT B R B B e R A
IR N N T 1 e s £ A
WIE 2~4,

| 15 em |
g
I e N B e I B
. ‘ 4.2 em jigms|
75 em T
B2 ZERECHREEERBEERY QiRiTE
Fig. 2 Indoor test model similar bottom

structure ore port design
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Fig. 3 Interior design is similar to test model
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