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Study and application of frozen soil blasting technique in shaft
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ZONG Qi , FU Ju-geng" , XU Hua-sheng
(1. Department.of Civil Engineering, Anhui University of Science and Technology,
Huainan 232001,China.; 2. Huainan Mining Company, Huainan 232001,China)

Abstract: Breakout blasting often responds 40 %—60 % fracturing soil quantitative during the course of the whole frozen soil
blasting tunneling in shaft. Wide pitch-row breakout blasting can increase the effective application of free face and consolidated
reflection and tensile affection of free face stress wave and cancel or reduce the decreasing field in frozen soil. Theoretical analysis
and model test of binocular explosive funnel have been presented to the most important parameter, dense coefficient of borehole in
breakout blasting, and the volume of explosive funnel, v, and the maximal convex capacity, /4, between two boreholes after blasting
also has been thought synthetically. The authors think dense coefficient of borehole, m=1.5 is reasonable. Combined with the arc
layout of breakout bore of vertical well and the feature of frozen soil with relative bigger restriction effect, the dense coefficient of
borehole of breakout blasting in shaft suggested should be decreased rationally based on it, which was proved in further engineering practice.
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Table 1 Physico-mechanical properties of frozen soil
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Table 2 Parameters of haplopore explosive funnel
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Fig.1 Relation curve between W and V'
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Table 3  Test results of binocular explosive funnel
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S-1 S-2 S-3 S-4 s-5 S-6 S-7 S-8 S-9 S-10 S-11 S-12 S-13
W /mm 60 60 60 60 60 60 60 60 60 60 60 60 60
E /mm 54 60 72 78 90 90 108 108 120 120 132 150 168
m 0.9 1.0 1.2 13 1.5 1.5 1.8 1.8 2.0 2.0 22 25 2.8
h /mm 0 1 2 3 3 4 5 4 6 8 12 18 28
V/end® 780 800 840 860 900 880 990 1010 1080 1120 1040 850 720
g /kg * m” 0.77 0.75 0.71 0.70 0.67 0.68 0.61 0.59 0.56 0.54 0.58 0.71 0.83
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Fig.3 Relation curve between m and A
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Table 4 Blasting parameters of shaft
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