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Simulation Model of Granular Flow of the Non-uniform Caved
Ore and Rock
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Abstract; By combining the discrete element method with the stochastic medium theory, the
collision movement model of non-uniform granular media is proposed, which includes random
generation of particles, stability analysis of granular units, initial movement of granular unit,
collision process of granular unit and randomness of movement of particles and so on. Based on
the established collision movement model of non-uniform granular media, a 2D drawing
simulation system was developed using C# language, which includes four modules of parameter
input, model generation, emulational simulation, and data statistics. A pillarless sublevel drawing
simulation scheme was designed and was found to be consistent with the study from relevant
literatures, indicating it is feasible to simulate discrete granule flow using collision movement
model of non-uniform granular media.
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Fig. 1 Uncompacted and compacted particles

(a) —ARIEZEWORL; (b) — R SLUAL.

2) W THEUARERAZ B R, AL T A%
TEARAS WU SURL 2 72 F IR R 7 A0 B, iR
44&%@*%5@6@@%%@1@%% 1 %mmu 2, B
JITA AR BT 4 3 8 B R RS, BRI 3h
IR UL 3.

3) EE UL FEAE SR —0RL AR ik B AR e R
A, BianE 16 fios, Ao Ee.

TR LT R 5 R, PSR A RO
) B (14 R AR e AR A, b v ([ 44
REA R EOBERRY A, AP BT PR
T RIEAETE I R SE, S8 BRI AR RS AR AL
1.3 R ATHREESH

EEIMERT, BRSO ELAT 17 T B 8l i)
R Re S AR ST A N RS AR,
RS UR: T 7 A BELAS A 0005 2 01 g 2 )
XA RE Bl 328 Bl 7 1) Al B — 25 T
BEe 2] TR /(1 O

USR5 0o S A b T a5 28 57 B A AR AR R
BN IX S J 43 B YA SR R AR 1 A T 2
G2 MRz R s oAb TR IR, Bak
ORI 57 — 5 IR H A BR s B30 SRS s B,

WA A2 FURE A B A BT AR RS B Z R AN 23 )i
A% 3, 26 DU G2 R U] ) 2. 40 SRk 55 = 2 PR ANES
DU 5 BRER A BEAS , WA R iz Jokr 2 Ao 1. PRIt
TSI A W R S A L DL
AR ZR R BER 4 ORL ) JE] BB AR — A 2 B
A S AE y OB BT AL TR E R A
(I 2 fiis ), BN RS 5 2P0k 5 = U4 R
FEAEHE Al ) 2 BRI RS (WL 3a) , 4 J0UkE 2R
=G BRI — 5 R A7 FE 3 fol i, 20 1 R
SR 2 URL 3 T8 i R A 0 4 O ) R R
/T 180° iz ki fe e , A WIAFRE (WLEI3b) 5
MRS — 52 BR A7 78 122 ik o5 EL A 0 5 0 4 ik
I I BURLARRE (AN 3c) 5 2 W0k 25 — R R AR
DU 5 BIR A7 A 5 M s s 0 D592 ) .

Co—
e

B2 Ftra—EMs
Fig. 2 Particle has one point in contact
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Fig. 3 Contact status of particle

(a)—UR7 1| 7250 = URFRAFAES A s (o) —B0RE 1 AR5 — = GRAF AR s (o) —0RE 1 SRl 5.

1.4 FRLETHVIET Eh

AbF AT RS B Ok BT, AR S R A
Bl X F T A BT 0 URL, BURCESAS B R v AR
i 5y, 6 T8 4 fil BELAS 0 00k, 5 e I an /1 4 7
TN AN RIBURL 2 A A R4S 0k 1 R R LRSS T
UREEEURL 2 %R J8 iz B, W1 EE Fv, (v, =0) , 38
St B E S mg 14y J1 F, Rt mLe Iy, R
—Z) F, A2 VUSRI SR 32 Bl 00 )0 g B JoikE
1 ok 2 i iz sh.

B4 BHHAEBIHS

Fig. 4 Analysis of initial movement of particles
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Fig. 6 Randomness of movement of granular
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Fig. 7 Function module division of simulation system
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