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Experimental Study on Radial-axial Dual Air-deck
Blasting Technique in Deep-hole Open-pit Mining

XIE Hong-xing' ,YU Ming-liang' ,YU Zhi* ,PENG Jun-wei' ,SHAN Hao-tian'
(1. Guandong Blasting Engineering Co. ,Ltd. ,Guangzhou 510700, China;
2. Fuzhou University , Fuzhou 350108 , China)

Abstract; The fragment size distribution in hard rock open-pit aggregate surface mininges operations plays a cru-
cial role in determining efficiency across downstream processes includingsignificantly influences subsequent processes
such as loading, hauling, crushing, and product quality control. To address prevalent challenges including excessive
boulder production fine particle generation and explosive consumption efficiency in hard rock quarries, this study de-
veloped and tested an innovative blasting method featuring simultaneous radial and axial air deck configurations with-
in drill holes based on air deck blasting principles. the common issues of high boulder formation, fines content, and
powder factor in such mines,a radial-axial dual air-deck blasting technique was proposed and experimentally valida-
ted based on the air-deck blasting theory,in which air-decks are arranged both along the radial and axial of the bore-
hole. ExperimentalThe results demonstrate that adjustingoptimizing the axial air-deck parameters can reduce the pro-
portions of boulders and fines by 87.0% and 60. 1% ,respectively. While combined radial axial optimization achie-
vesWhen both radial and axial air-deck parameters are optimized, the corresponding reductions reach respectively

81.2% and 92.3% reduction rates, respectively. with additional benefits includingFurthermore , the use time of hy-
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draulic breakers and the average powder factor decreased by 19.9% decreased hydraulic breaker usage,and 5.2%

lower explosive consumption and projected annual cost reductions exceedingresulting in an estimated annual cost sav-

ing of 771,700 CNY for the mining operationse.
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Fig. 1 Yinkeng village and Taoyuan village construction granite mine
*1 BT RHRRESH
Table 1 Trial blast parameters of Yinkeng Mine
RRAT S i REH No,
Trial blast parameters Unit 1 First 2 Second 3 Third
B Wi B Bench height m 15 15 15
R Sub-drilling m 1.5 1.5 1.5
fL1% Hole diameter mm 115 115 115
23 H 1% Explosive diameter mm 90 920 90
JEE 44k Bench burden m 3.5 3.5 3.5
fLiE Spacing 6 6 6
HEfE Burden 3 3
1 ZERK JEF Stemming length m 3 3 3
BAFE Powder factor kg/m’ 0.32 0.32 0.32
7] B Bt 1< 2 Interval length m 3 2.5 2.5
Bl [RI B A B (55 —4HE) Axial interval position( first row) m 6.5 6.5 6.5
Yl 1] A 8 (55 k) Axial interval position(second row) m 8.5 8.5 8.5
HhmEl B B (55 =4F) Axial interval position ( third row) m 6.5 6.5 7.5
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Table 2 Trial blast parameters of Taoyuan Mine

IR AL LA 545 No.
Trial blast parameters Unit 1 First 2 Second 3 Third
4 B Bench height m 4 5 6
HRIR Sub-drilling m 15 15 15
fL4% Hole diameter mm 1.5 1.5 1.5
23 H 1% Explosive diameter mm 115 115 115
JRFLHP L4 Bench burden m 90/70 90/70 90/70
fLiE Spacing 3.5 3.5 3.5
HEH Burden 6 6 6
3% 28 K& Stemming length 3.1 3.1 3.1
BiFE Powder factor kg/m’ 3 3 3
] F B¢ 1 & Interval length m 0.31 0.31 0.31
b ] A B (55 —4E) Axial interval position ( first row) m 3 2.5 2.5
il ] B A B (55 —HE) Axial interval position(second row) m 6.5 6.5 6.5
BhmaI B A B (55 =4F) Axial interval position( third row) m 8.5 8.5 8.5
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(c) Fragmentation analysis of trial blast No. 3
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Fig. 3 Trial blast results of Yinkeng Mine
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Fig. 4 Trial blast results of Taoyuan Mine
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