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Study on Optimization of Medium-Deep Hole Blasting Parameters Based on Classification of Ore-Rock Blastability
BAI Chaoyang' » LIU Shuanping' » DENG Peng”
(1.Shaanxi Taibai Gold Mining Co.. Ltd.., Baoji, Shaanxi 721000, China;
2.School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to achieve the goal of cost decreasing and benefit increasing of blasting operation in underground metal mines,
the medium-deep hole blasting technology of ore-rock in the middle section of 1 100 —1 200 m in Taibai Gold Mine was studied.
The rock Proctor hardness coefficient, ore-rock bulk density, wave impedance, integrity coefficient and tensile strength were
selected as the classification indexes of ore-rock blastability. Based on the game theory combination weighting method, these
five indexes were given reasonable weights. The set pair analysis method was used to calculate the maximum connection degree
between the measured value of the index to be classified and the common criterion of ore rock blastability level, so as to
determine the ore-rock blastability level of the six exploration areas in Taibai Gold Mine. Based on the classification of ore-rock
blastability, the original blasting parameters of the mining area were updated. Nine three-factor and three-level orthogonal tests
were designed in the [V-level blasting area where the blasting effect was still not ideal. According to the field test results. the
influence degree of each factor on the blasting effect index was analyzed. According to the relationship between the three factors
and the blasting effect index, the blasting parameters of the [V-level blasting area were optimized. The optimal blasting
parameters of the [V-level blasting area in Taibai Gold Mine are as follows: the hole row distance is 1.5 m, the hole bottom
distance is 2.8 m, and the proximity coefficient is 1.8. These parameters were applied to the actual production of grade [V
blasting area in Taibai Gold Mine. The bulk rate and explosive unit consumption were significantly reduced, and the amount of
one-time ore collapse was significantly increased, which realized the cost decreasing and benefit increasing of medium-deep hole
blasting technology in Taibai Gold Mine.
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Table 4 Measured values of blastability indicators
of rock in the various areas

e BT/ HA yifr

i 22 ik )
b, B Oarke  wm o omm RLE

- (m? *s)) (tem °) MPa -
50~42 SR 7 13.14 2.76 6.43 0.168 2
42~38 SHHEL 6 19.28 2.76 6.98 0.269 5
38~34 SIRL 10 19.03 2.78 14.83 0.643 7
30~26 SHHEL 5 17.76 2.72 8.19 0.366 5
16~12 S##HL 3 6.75 2.69 4.74 0.310 2
10~5 S HHRL 8 27.40 3.02 8.35 0.452 8

3.4 FMERNENHE
AR 2 073 i vk W 8 1 WAL w o SR AR A
L E HMALE we , S8 )53 IR 71580 R A
SIECREL 2 =0.42,y =0.58, NI 153 26 45 9 241 &
B w. SR HE F WA SR E LK S,
R5 EWRANE
Table S The weights of the indicators

WERG HICRH W HAAE JPRE MR
EMAE 0.0813 0.2689 0.0676  0.440 0 0.142 2
FWALE  0.0984 0.0773  0.3999  0.2559 0.168 3
HAAME 00912 01578  0.2603  0.333 2 0.157 3

R R A AL E 2 f CT Ry 0.087 2,CR 9 0.077 8,



92

gL B R S5 A

2025,45(4)

3.5 ERKREREMSRITMER
] MATLAB 73 51 355 45 2 A [6] B o w4

Table 6 Results of association degree evaluation

SERANET 6 ARG R R B AR f R I AR JE Ja

k6 BRERNER

U AT AT AR > AT A PSSR R 6

[X 3 1 i I v Vv Al M T 45 R
50~42 S B 0.399 3 0.182 4 0 0.242 1 0.116 1 0.059 9 0 1 %
42~38 S L 0.387 7 0.173 5 0.020 4 0.242 1 0.018 2 0 0.157 8 1%
38~34 S HhHL 0 0 0.449 3 0.235 4 0.092 8 0.064 5 0.157 8 I3
30~26 S #IRL 0.267 8 0.208 7 0.364 0 0.001 6 0.012 6 0.145 2 0 1l %%
16~12 SHIRL 0.424 4 0.301 1 0.274 3 0 0 0 0 T4
10~5 5 ) PR 0.163 3 0.215 5 0.108 5 0.234 9 0.119 7 0 0.157 8 IV 2

4 5K AE

4.1 BRBSHML

MRAER 6 RS0 6 A DX A TR
Xt 6 A DIREAT R IRFLIR S B Ak . Hod 5 A4
DXCBRAE A AT T AR BESOR s 10~5 S HIRE
DX A2 AT P 0 Dy IV 48 2 DX IR A 19 8 ke 5k
RS HAL R BR M2y AR . N, &5 ik —
R REAGH 10~5 5 BRIV Gk X i IR AL
HEER ALIERR QBT R (FLIR I 5 fe/ MIRBT &R 2 1) 45
RSB e BT 3 IR 3 UK 24845
Y IE A B IE AR S R A 3k 7,

£7 EXRBERSKAE

Table 7 Factors and levels of orthogonal test

KF HERE/m FLIREE/m KIS
1 1.1 2.4 1.6
2 1.3 2.6 1.8
3 1.5 2.8 2.0

VUK 40 IV 90 X9 A i a0 DX 1 7 15
A TP RS (WL 2) 25 1 il X R R B S M0 S
FRISOCR LA 8. L3R 8 P i B R M AL B 4 KR 2y
LINEANE 3 DN & Sl TR/ RN A DU L
F 2 M A JSE A 0 M TR 385 46 o 199 G AR 3 T 32 % e
IR YT S

PP =y ~] a7l YT 7Y
) @) TS = >
L RBEA B ﬁ\ S
Y

>
"
v

T as

& 2

Fig.2 Blasting test areas



BN, F A TFH ETHRESRGFTRILBEEAKMAHFRZ]]F LRSS K ,2025,45(4)., 93

Xb e 8 H I SEOK AR L K 2 BRRE R ME R B
AR PR HEAT 23 210 M 8 AR R 23 S 2 A AL R AR (B
LB R B ) A1 FR 2R 418 b R/ i ) WA G
OB R Tk g B A k2 AR R R T
FERLAE R .

®8 HWHBRWBARER
Table 8 Results table of on-site blasting test

R REs IR s, AR
MBI R/ FLR 4BaE MR/ T #/
%i B m Wi/m A (tem D 8 %
17 1.1 2.4 1.6 5.15 0.56 2.12
27 1.1 2.6 1.8 7.10 0.66 1.54
37 1.1 2.8 2.0 6.12 0.57 1.37
4= 1.3 2.4 2.0 5.24 0.61 2.11
57 1.3 2.6 1.6 5.78 0.53 2.52
67 1.3 2.8 1.8 5.18 0.61 1.29
7% 1.5 2.4 1.8 6.22 0.58 1.47
87 1.5 2.6 2.0 6.18 0.63 1.15
97 1.5 2.8 1.6 7.05 0.60 1.22

M1 8 Wiy 17,27 (37 MRl il 46 DX &5 SR ]
Vo IX AP R FLHERE A 1.1 m 89550 F L B fL
RIS S QIR NI N R A= | DT 8 B
28 BT KR /D 1 B TR B R I .

L 27 BRI DX SE K 9 T B K, R 7.10 t/m;
17 SRR DX 1) JE 2 B FE d5c /N, O 0.56 kg/t337 4
Wi X R PR /N, R 1.37 %,

FHe 8 I 47 .57 67 MBI 06 IX 45 SR vl Jal
VYR X AE R AL R 1.3 m W54 F . B & 1L
i R R T Y N N e ORIV R N7
SIS B S U B 2 AR SN R K. B
KAEK 3 0 54 5.78 t/m., e /NKE 24 B FE R 0.53
kg/t, /N KIAE Ry 1.29%

R8Iy 77 .87 .07 MRM TG X &5 S ml H0,
VYR X AE R RALAEE R 1.5 m M54 F . B & 1L
JIG B R 3T 2R AR A 3G K, HIE K B A R OR B 3R 5L R
VR YN EE DN EE ISR N s N R O A 4
KIEK AR5 7.05 t/m, Fe/ME AR 0.58 kg/ts
/N KBFEN 1.15%,

HRAE K 48 IV 945 X BH 3 4 1 3 36 285 0% L B
% B 2R A KT 14 48 b B30 A0 S 35 48 I iE AT A 2
GIHT . LA DR AR 25 K/ R 43 T % DR 38 R4 A 1Y 52
e 2 8, A 17 358 IBCi% DR 3R A L KO S P Ak S T R A
SR WESTEE R NE 3 R,

I
ST e 635 . 1. w| O
=6 e o
~ gl AoV .
=" 11 2"
o 4 f 2117 =
. 1 '
= sl 21717 ®
= 21l #
K 11
Koot 'l ® o.
i 21717 ES
1t 1l )
2
0 YTE 0.0
LI1315 242628 161820 Y TTLI1315
HeBE/m  FURBE/M  SRIER% HeBE/m

242,

KR %

RS

8 161820 0.0
/m - ARE RS

[=2]
1 [FRTEEEE

111315  24:

628 161820
FURBE/M  ABE A%

sa
m

HEBE/m

B3 EXHKBEAZSHEENXER

Fig.3 Relationship between orthogonal test factors and indexes
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