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The movement process of slag debris flow based on the
discrete element method
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Abstract: Slag shows certain characteristics of granular mixtures, and it turn into debris flow under the effect
of rainfall. In order to explore the relationship between the process of slag accumulation body forming into the
slag debris flow and the rainfall intensity, simulate the process under various working condition by using the
two-dimensional particle flow code sofiware-PFC*". Through the investigation, it comes to the rule of the slag
accumulation in morphologic and the change in position as well as the velocity of the slag particle, and the
conclusion about internal mechanical characteristics change between the process of slag debris flow outbreak is
also proposed. The research results would make sense to the further understanding of the initiation mechanism
in slag debris flow.

Keywords:slag debris flow ; grain flows code ;initiation ;rainfall intensity ;mechanical characteristics

0 3 BT LT AR AT TS AR
mgt T, HRR AW M A RERD A
WARDHER KL E, ZHHLH BRI =W O A s vl O TR N7/ B il s Sl 2]

il

Wi BE: 2016-07-13; 11T HH3: 2016-09-21
R ARE (1991-) 4, B F5e 2 BF98Jr 0 A TR MO B IR 5 . E-mail :1024479207@ qq. com
RS S0 (1963-) , 5, 3002, W+, £ A+ TR S TR RSCE SR, E-mail: jwb@ fau. edu. en



52 1

Hh [ b S A 5 By i A 4R <11 -

ok, 2R T X, AT e i K 5 2 A
(G S TN N W R 1 IR O TR [
i 0 A VR A R R AR 4 90% LI | ok
BT RO B B G R A
IR

i YA A 20 4D 70 SRR &k, Hoh
LA 1970 45 U 1| £k V8 6 5 8 47 U . 1994 45 Bk 7 385 %
SH X PR AT T A BB R A A A B I R A
R 0 A XA R A B B 2R
TERT M B X R AT, ) i R
1 IR S ALED | ) 2 Rk 2 07 B gE E b,
XA BT E AR U R, TR KO R R R T R
IF B AT BF 98 A T 0 — 2 AU 3 R 4 1 RS B0
HUID . A% SC L i XS 3 B U A O O TR Y
TF R4 38 TR U8 40 00 0 S HL R B A LR BIF ST, LA K
INEEES 5=

1 HMIRRTERAGRMBHEREE

DA il DX B 0 908 A I VA Dl AR B R
FXE T2 R WA T — &K EEMZE %D
S, EWAKL 2.1 km, KL 2.9 km?, FEUE &
AT ALR AR, PR ZR v, O BN e g 9 AR 24 663 m, By
IR 2 518 m, AN 5 22 29 145 m, FC & B4 3 ] WL
K1,

Bl wiERRARERE(RETME)

Fig.1 General view of the slag debris flow
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Fig.2 Partition map of the slag debris flow
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Fig.3 The accumulation of slag
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Fig.4 The mathematical model
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Table 1 The basic mechanical parameters of slag

T 5 % i) W/ (kgem ™) WEHEM/(°)  KiEII/kPa
h /N 2.2 15 18
K 2.0 13 16
TR 1.8 8 12
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Fig.5 Initial stress diagram under low-medium rain
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Fig. 6 Initial stress diagram under heavy rain
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Fig.7 Initial stress diagram under rainstorm

FIAE T 0 3 S B RS 3 T2 8 O B0 i AR A
HL

8 WERALE S E
Fig.8 Map of the monitored ball location
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Fig.9 Y-velocity history of ball 2
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Fig. 11 Morphologic change of the slag accumulation
and position changes of the monitored balls under

different rainfall intensity (6000 steps)
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Table 2 Monitoring value of the velocity under

different rainfall intensity

; fif 25 FoR M e
WE AR ( ><T1/0t3 ) (cm/E\Ji; X)ILO “2Y) (em/If 2 X)ILO -2)
4 0.507
1 6 0.795 —0
12 1.093
4 0.393
H1/NFR 2 6 0.366 —0
12 0.661
4 0.051
3 6 0.490 —0
12 0.893
4 1.293
1 6 1.068 —0
12 0.971
4 1.497
K 2 6 1.003 —0
12 1.078
4 1.612
3 6 1.341 —0
12 0.875
4 6.812
1 6 15.130 11.210
12 21.210
4 7.709
bl 2 6 16. 660 12.544
12 22.009
4 8.211
3 6 16.930 11.678
12 22.857
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Fig.13 Mean contact force history under two working condition
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