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Fig. 1 Schematic diagram of spatial relationships in the

natural caving area of a copper mine
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Fig. 2 Basic flowchart of block size prediction in

BCF block size analysis system
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Fig. 3 Key parameters for initial block size prediction
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Table 1 Key parameters for released block size prediction
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Fig. 4 Proportions of initial block size over 2 m® and average

block size distribution along exploration lines of the mine

3.2 MHBREST
MRAREA LU TR ALK, SF- 22100 55 B 4 185 m, LR



2025 FE2 /B 40 % T
100 100
90 90
80 80 F
§ 70 »§ 70
® 60 560}
iﬁ 50 iﬁ 501 T 2300—2200
® 40 = 40t —2300—-300
B 30 B 30t 200
20 20
10 10
0 0
0.001 001 0.1 1 10 100 1000 0001 001 01 1 10 100 1000
HEE AR Ym’ YO (AR m’

a) OMIFRZE—900Mh Lk ) I b3

WU 5 5 20 ~ 185 m, B 3 85 )5 S 40 m, B M\
ST 1 BE 20 m FF A, BERETIN 40 m T — U B
TRFR, 3k B R RO =i B

900 H £ 2k —800 LR il 1 B AR R A
2k WL 6, MR H B BE 38 4745 ok A i B B 7
T b AR TP R BN TR R R T R AN
Y = BE A 20 m B, 900 B4R £ —800 R £k He iE
AR KT 2m’ & N 2079 % , F 249 He 2 4R LN
0.66 m’; Bl 2 300 =3 FE (B, S B AR BUR W/, 2=
S 55 R 180 m B i HR B FE AR R T 2 m® LR
iK% 0.90 %, PP AR E 0.13 m’,

100
90
80
s 70F —20m
H 60 —60 m
b8 —100m
& 01 —120m
E( 40 F — 140 m
?m? —180 m
¢ 30k —220m
20
10
0
0.001 0.01 0.1 1 10 100 1 000

P Ay m’
6 900 BifR£&—800 B R & A H IR E AR RIS £k
Fig. 6 Cumulative volume distribution curve of released

block size along exploration lines 900-800

b) —500HRL—OMIRL W) U e
5 VIBHEERRERS ML

Fig. 5 Cumulative volume distribution curve of initial block size
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Fig. 7 Trends of released block size over 2 m? along different exploration lines
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Table 2 Dimension schemes for ore gathering chutes at the mine
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Fig. 8 Prediction and analysis of chute jamming for Scheme 1 and Scheme 3
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Study on block size prediction and distribution patterns in a kilometer-deep

mine using the natural caving method

Tong Jianhua'?
(1. Zijin Mining Group Co., Lid.; 2. Serbia Zijin Mining Co., Ltd.)

Abstract:Focusing on block size prediction for a porphyry-type mine abroad using the natural caving method, this
study, based on the parameters such as engineering geological survey, ground stress testing, and natural caving design,
employed the Monte Carlo simulation technique to analyze and predict caving block size, extracted block size, and fun-
nel blockages. The prediction results indicate that the initial block size exhibits a high proportion of large blocks, with
blocks larger than 2 m? accounting for 44.19 %—-48.01 %. During the early stage of extraction, the extracted block size
also showed a high proportion of large blocks, but this gradually decreased with increased draw height, particularly at
60 m, where the proportion dropped from the initial 20 %-25 % to approximately 10 %. A comparative analysis of fun-
nel blockages in 4 drawpoints of different sizes revealed that all funnels experienced a blockage rate of over 20 % in the
early caving stage, with frequent blockages during ore extraction. However, enlarging the drawpoint size to 12 mX5.0 m
significantly mitigated blockage severity. This research provides critical insights for mining design and extraction con-
trol in mines using the natural caving method.

Keywords:deep mining; natural caving method; block size prediction; draw height; large block proportion; initial

block size; BCF system; drawpoint



