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Study on Efficient Well Formation by Digital Electronic Detonator
Deep Hole Blasting in Loose and Soft Rock Body

Chen Hui', Zhang Xiaodan', Tong Xiaoyong®
(1. School of Geological and Mining Engineering, Xinjiang University ,Urumqi Xinjiang 830017, China;
2. Xinjiang Geological Engineering Co. Ltd., Urumgqi Xinjiang 830023, China)

Abstract: To address the low efficiency, poor safety, and high costs associated with traditional segmental blasting in soft
rock conditions, research is conducted on high-efficiency deep-hole blasting techniques using digital electronic detonators.
Taking the No. 6 cutting shaft at the Beizhan iron ore mine as the engineering context, an innovative two-stage upward-
directed deep-hole rapid shaft sinking blasting plan is designed for the 19.3-meter-deep cutting shaft in soft, fractured rock.
Through theoretical calculations, key blasting parameters are determined, including a 50-millisecond inter-hole delay and a
300-millisecond inter-layer delay. A large-diameter empty hole (127 mm) is utilized as a compensation space, with a charge
hole diameter of 76 mm. The blast hole layout and initiation sequence are rationally designed. Field test results demonstrate:
the top surface remains well-defined after blasting, with good roof integrity and uniform block size. The measured height
meets design requirements. Technical-economic analysis reveals: compared to conventional tunneling methods, deep-hole
blasting reduces costs by 53%, saves 6 days of construction time, and significantly improves operational efficiency. The two-
stage blasting approach effectively minimizes frequent disturbance to the fractured rock mass, preventing rock falls. Com-
bined with precise detonation control using digital electronic detonators, this method substantially enhances operational safety.
Key words: deep hole blasting; efficient well formation; a loose rock mass; digital electronic detonator
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Figure 1 Schematic diagram of deep hole formation location
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Figure 2 Schematic layout of gun holes
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Table 1 Table of actual construction of gun holes

JF5 LS I fHH/m H 5 /m JFLEEE /m
1 1 1.364 19.3 19.35
2 L2 0.000 19.3 19.30
3 L3 0.000 19.3 19.30
4 L4 0.860 19.3 19.32
5 L5 0.710 19.3 19.31
6 L6 0.545 19.3 19.31
7 L7 0.620 19.3 19.31
8 L8 - 19.3 19.30
9 L9 0.485 19.3 19.31
10 L10 0.502 19.3 19.31
11 L11 0.594 19.3 19.31
12 L12 0.379 19.3 19.30
13 L13 0.630 19.3 19.31
14 A2 0.600 19.3 19.31
15 3 1.330 19.3 19.35
16 #h 4 0.250 19.3 19.30
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Figure 3 First blast hole layout and charging structure diagram
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Table 2 Consumption of pyrotechnic materials
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Figure 4 Schematic diagram of the loading structure of a shell hole
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Figure 5 Composite diagram of orifice and bottom hole positions and initiation zones for second blasting
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Table 3 Measured statistics of high-efficiency borehole formation and consumption of pyrotechnic materials

¥ L= L% /m B 7 THFEWRBE e 2K /m Rt/ ik
1 L2 7.2 MS3/MS7 142.5+1+2.7+0 20.8 %
2 L3 3.5 MS5 142.5 10.0 e
3 L4 8.1 MS5/MS9 142.5+1+3.6+0 24.4 I
4 L5 9.0 MS5 1+7.5+1.5+8.5+1.5 30.0 v
5 L6 1.5 - - - I
6 L7 95 MS9/MS10 142.5+1+4+1 26.0 i1
7 L8 9.4 MS7/MS10 142.5+1+3.9+1 29.6 i ]
8 L9 8.0 MS7/MS10 142.5+1+3.5+0 20.0 er
9 L10 0.0 - - - e
10 L11 10.2 MS7/MS10 142.5+1+4.7+1 28.8 i
11 L12 7.5 MS5/MS9 142.5+1+3+0 22.0 7
12 L13 3.0 MS5 1+2 8.0 e
13 M1 1.0 - - - e
14 *h2 3.0 - - - e
15 #h3 5.0 - - - er
16 *h4 25 - - - e
17 K1 9.6 - - - i
18 K2 10.1 - - - (i1
19 K3 0.0 - - - e
20 K4 9.5 MS1/MS5 142.5+1+4+1 26.0 i
21 K5 8.5 MS3/MS7 142.5+1+4+0 26.0 %
22 K6 9.5 MS1/MS5 142.5+1+4+1 26.0 e
23 K7 9.5 - - - i
24 K8 8.7 - - - i
Hit 153.8 46 k& 297.6
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Figure 6 On-site blasting effects
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Table 4 Economic analysis of cut-and-blast well formation tests

i H B /m YediF/kg BwERE/L ANT/AK HBER HUE
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