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Research on Bench Blasting by a Water-coupled
and Strengthening Cast Technology
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Abstract; Decoupled charge blasting can effectively reduce the peak pressure of the hole wall,thus reducing the
range of crushing zone and improving the blasting effect. Air and water are two common coupling media used in prac-
tice. Taking granodiorite as an example, the blast loading of these two charge structures is analyzed based on isentrop-
ic adiabatic expansion theory and elastic theory. Theoretical calculation results shows that when the charge diameter
is 70 mm and the blast hole diameter is 115 mm,the quasi-static pressure load and the peak pressure of hole wall
produced by water-coupled charge structure are 5. 63 times and 2. 15 times of those produced by air-coupled charge
structure , respectively , which is beneficial to strengthen the blasting crushing and throwing of rock mass. Moreover,a
water-coupled bench cast blasting technology is proposed ,which adopts a comprehensive method to optimize the dis-
tribution of unit consumption of explosive ,blasthole inclination angle and initiation delay. Meanwhile, the process of
crushing rock with this technology is illustrated. The engineering application of water-coupled bench cast blasting
technology used in the excavation of slope rock mass at Yebatan hydropower station proves that this technology can
evidently improve the throwing rate of rock mass to 47. 8% ,and the average size of rock mass after blasting is 327.
3 mm. Additionally,the blasting dust is controlled. The effects mentioned above all help to speed up the construction
progress. Application of related technologies can provide reference for similar projects.
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Table 1 Mechanical parameters of granodiorite

w WE/ HYWEE BEER HERE/
R (kg-m™) (m-s™") GPa MPa
HRINKE 2700 4500 43 125
R RIZE 2 Fix,
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Table 2 Theoretical results of pressure under different conditions
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Fig. 1 Construction process
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Fig. 2 Location of blasting area
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Fig. 3 Layout of blastholes
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Table 3 Blasting parameters
T OPH FH RE PR
reidret T IR
m fF/m m m kg
1 4 2.7 2.3 9.6 3.0 32 0.60
2 3 2.7 2.3 9.9 3.0 32 0.58
3 9 2.7 2.5 12.2 3.0 45 0.60
4 9 2.7 3.1 8.8 3.0 40 0.61
5 12 2.8 3.3 10.8 3.0 48 0.53
6 10 2.4 3.7 9.6 3.0 45 0.59
7 10 3.0 3.7 11.6 3.0 65 0.55
8 10 2.6 3.6 13.5 3.0 70 0.60
9 10 2.5 3.5 12.2 3.0 68 0.69
10 8 3.2 3.7 14.0 3.0 82 0.53
11 8 2.7 3.6 14.0 3.0 70 0.55
12 8 2.9 3.5 12.3 3.0 65 0.57
13 7 2.9 3.6 14.0 3.0 75 0.55
14 7 2.5 3.5 14.0 3.0 80 0.70
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Fig. 5 3d model of blasting zone
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a} Complete explosive package
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{b) Shit explosive package
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Fig. 4 Schematic diagram of water-coupled charge structure
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{(a) Field picture of the bottom in blasting area (b} Anti~dip rock ridge
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Fig. 6 Anti-dip rock ridge in blasting area
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Fig. 7 Post explosion image Fig. 8 3d model of rock mass accumulated in blasting area
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Fig. 9 Blasting fragmentation distribution curve
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Table 4 Main parameters of fragmentation distribution
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Fig. 11 Vibration waveform of monitoring point 1#
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Fig. 10 Layout of blasting vibration instruments
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Table 5 Blasting vibration peak values
=y PPV/(cm - s™") B/NKE
BY TR AFER BHE BE/m 2"
1# 13.07 25.95 18.41 21.0 1.1
3# 1.62 3.45 1.61 54.5 9.3
44 1.67 2.77 1.75 54.5 9.3
2# 1.92 3.24 1.97 61.5 19.4
S5# 1.12 1.57 0.59 83.1 25.5
o# 0.58 0.64 0.54 91.8 41.3
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