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Application Study of Directional Fracture Controlled
Blasting Technology in Roadway Excavation
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Abstract: In coal mine roadway excavation,normal smoothing blasting technology has the phenomena of over-ex-
cavation ,under-excavation and severe damage on the surrounding rock ,which makes it difficult to support in the later
stage and leads to high maintenance cost. Based on the mechanism analysis of directional fracture control blasting
technology , we proposed a controlled blasting technology with slit charge in perimeter holes,and conducted compari-
son tests between blasts with slit charge and normal charge. The test results show that a good blasting effect can be a-
chieved by a PVC pipe with outer diameter of 38 mm,inner diameter of 36 mm,slit width of 4 mm and slit length of
600 mm for directional fracture controlled blasting. This kind of controlled blasting technology improves the flatness of
the roadway section,smooths the excavation contour and increases the half-hole rate with a maximum value of 90%.
The average linear over-excavation was 0. 171 m with a reduction of 0.238 m. Due to the increased hole spacing of
the perimeter holes ,the powder factor has been saved by 25% ,which means about 20 kg less explosive per cycle of
footage ,and thus blasting vibration has also been reduced. Directional fracture control blasting effectively reduces the

damage to the surrounding rock ,increases its stability and achieves a more satisfactory blasting effect.
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Fig. 1 Principle of slit charge blasting
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Fig. 2 Structure diagram of slit charge ( unit; mm)
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Fig. 3 Installation diagram of the slit charge
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Fig. 4 Arrangement diagram of slit charge
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Fig. 5 Schematic diagram of hole arrangement of wedge-shaped cut(unit;mm)
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Table 1 Blasting parameter table
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Table 2 Part of the statistical results of the slit charge blast test group

JBIRFMA  FLIRMEE P&

s EK 2/% BLER% S R /m LI/ %
| XS B 1 95 93 0.176 85
[m] AT Bt 2 95 94 0.214 86
3004 I 3 91 95 0.152 80
3004 B 4 90 93 0.134 81
b= 5 92 96 0.139 85
T e RS 6 93 92 0.187 84
3150 JEEHEdS 7 93 89 0.195 90
SHAAE 92.7 93.2 0.171 84.4

®3 ERHGSRBABIRITER

Table 3 Part of the statistical results of the normal charge blast test group
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3004 B 3 90 82 0.298 75
3004 et 4 87 80 0.367 70
LR 5 85 88 0.378 80
Tl [ml X 6 87 89 0.398 81
3150 B 7 91 79 0.488 77
SEHAME 88.2 84.1 0.409 76.4
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Fig. 7 Fitting drawing of the excavation section of slit charge blast(unit:m)
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Fig. 8 Blast effect of perimeter holes
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