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Flow simulation of ore and rock and structure parameter optimization of
ore drawing of high stage block caving with multiple funnels

ZHU Zhonghua'** , HU Jie*, TAO Gangiang'. WANG Liguan®
(1. Nuclear Resources Engineering College, University of South China, Hengyang 421001,
Hunan, P.R.China; 2. Research Center of Digital Mine, Central South University, Changsha 410083, P.R.China)

Abstract; To master flow characteristics of ore rock of block caving with multiple funnels, the basis of
stochastic property medium theory was presented. Based on the arrangement of ore drawing level, a
simulation model of high-stage and multi-hopper discharge was extracted. Three probability models, i.e.
four-block model, six-model and nine-block model, were used for different ore drawing boundary
conditions. The particle flow data structure and null-block transfer model were established. The flow
simulation process of ore rock flow of multi-funnel ore drawing was designed. The simulation program was
developed with C++ programming language and hoops visualization toolbox. And flow characteristics of ore-
rock under different funnel spacing were obtained in 3D visualization environment. It provides reference and
basis for the design of bottom structure parameter and ore drawing control, and provides the basis for the
preparation of the following ore drawing scheduling.
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Fig.1 Sketch of 3D design of oredraw level
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Fig.2 Sketch of drawpoints arrangement
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Fig.4 Oredrawing simulation model of multi funnel of block caving
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Fig.5 Flow model of oredraw under single funnel

1EIE 5 H . 1 Monte Carlo YA 2 H 111 € 284 - LM 2 AR UORE AU i sl AL O 0 &y 3 U =1 1 Jm 1k kL
PRI S AL R AN AT 6 BT 7R o A AEDLAS B MR T (B B A L A X R 2SR A AT

PAL TS
SERISH

5 curNullTJK,
curNulllJK= pointInFun[:].IJK
pointInFun[i].IJK

HIIKHIE FHR&S sub:
Sub=FromIJKToSubScript(CurNullIJK)
2B
{ m_vecParticleStruc[sub].curlJK=preNullIJK;
ek 25 R4 tmpLocation: m_vecParticleStruc[sub].cur_Location=preLocation;
tmpLocation=m_vecParticleStruc[sub].
cur_Location ‘

preLocation=TmpLocation2;

T — 8 preNulllJK=curNullTJK;

m_vecParticleStruc[sub].curlJK=-1; curNullUK EA, - i FlowMode() (IS
m_vecParticleStruc[sub].cur_Location=-1; ‘
m_vecParticleStruc[sub].drawn=true;
‘ 25 HIKHE FARHR S| sub:
{‘)7} Sub=FromIJKToSubSecript(CurNullIJK)
preLocation=TmpLocation; i{; *
preNulllJK=curNullIJK;
curNulllJK 1%, HiFlowMode() BRI ; i 23 V43 B temLocation3:
temLocation3=m_vecParticleStruc[sub].
FIWTER B cur_Location
HIKHRE T 4355 | sub: ‘
Sub=FromIJKToSubScript(CurNullIJK)
‘ m_vecParticleStruc[sub].curlJK=preNullIJK;
m_vecParticleStruc[sub].cur_Location=preLocation;
0¥ 28 A i tmpLocation2:
tmpLocation2=m_vecParticleStrue[sub].
cur_Location

2B B

B 6 Bt T R MM R Bh AR LR R B

Fig.6 Flow chart of attribute particle flow simulation under single funnel



54 TR KFER % 40 &

3) 2z A b A A

W BE AL 5 B8 F T 0 02 00 2 1 S LA L G R B S B AL B AR X BE AL S AL . AE T
RTS8 K J S ARE 38 R 43 30 5 i A R 2 o s AS T) 1 3t 35 2% 4 XoF 7 ) AE SR S AR ] L R DL
A6 PRl 7 BRI R 9 PR, GnE FH Y D. Jolley [ B AL g2 9 MU Al

UL BN SR ABE Y Hy bR DX IO i 0 DK 3 U S B . B RO I DX e A U B R 5 A A K B
NS ALY SO R T 9 BRI 6 BRI AN A4 BASE AL 43 ] 2 IEAS [R) 0 B A AR T I A 6 A% s A AR G T
TR . A BOBCRIXE N H bR IR VE 7 A 5 6 BRI i 52 B A S AR 5 9 HeR A i S 1 AR
B 1 0 5 5 R B 3 X o — BB AL ok A2 L FEME St Monte Carlo 28 . £76 7% JEX 3 FREAL, n] DL o8 B A5 400 29
B H bR KR 7 5

BAEGH1 A ey
RAIE 0,25 0/
’ N+12
BIE
itz
NE
FH @
Y
lx (a) 9YeRIRY (b) GHLRIR (c) AR

7 EffREBRE
Fig.7 Transfer model of null block

1.3.3 2Rt dag A ELBBRAR

Z 3 WA ST S TS B B R TR L B e A . B 4 TR 1) 2
TR 5 ELASE Y v L A N 5 BT B A L I S IR O LA Y s R 2 U SR R T T
FURZSA 6] i 8 L 56 05 T Bl B i 4t BT S 0 I IR 2 B A ) o 5 e 0 s B I 3 T A
FE R TR 1 A1 s < 00 18] B 0 %6 07 5 U gl L it AR S A R BRI . BOE A5 A0 T BT S R A
AL AN A Z AR TE T 22 U 2 AR B v AR U SR O R I — A E B B T R S AT
SRR

= RUBE R R P REAUE B S B S AR BB B — S0 B LABE AL BT IS AR SR A
B S 2 SF 5 B O A R AL E RS L B O A A AR B R R 2k A L B
LR, BABELIR R W 8 s,



% 5 kL, E ARNEEINEEZRIRT T 2 RDBEDR &M AHMA 55

<>

e A

BRSO —8, TR L

R X RS R X R SOREL T B B 2 r

i

T it 2= i

B | AEFEE

[kR T SRR

PRI U=
BRI
PRz

S SREIHTHENENREE

Fig.8 Flow chart of oredraw simulation under multi funnel
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Fig.11 Oredraw simulation of three funnel model (distance of drawpoints d =10 m)
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Fig.12 Oredraw simulation of three funnel model (distance of drawpoints d =12 m)
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Fig.13 Oredraw simulation of three funnel model(distance of drawpoints d =15 m)
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Fig.14 Oredraw simulation of three funnel model(distance of drawpoints d =18 m)
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Fig.15 Oredraw simulation of three funnel model(distance of drawpoints d =20 m)
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Fig.16 Oredraw simulation of three funnel model(distance of drawpoints d =25 m)
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