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Experimental study on the peak pressure of borehole
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Abstract: The peak pressure of borehole wall in decoupling charge blasting is an important parameter to control the quality of
rock mass profile forming and to carry out numerical simulation analysis of blasting vibration response of non-fluid-solid
coupling. In this paper, the peak pressure of borehole wall in decoupling charge blasting was studied from an experimental
perspective. Based on the characteristics that the difference between the two higher wave impedance media, steel pipe and
rock, has little effect on the peak pressure of borehole wall, the seamless thin-walled steel pipe made of 20# steel was used to
simulate the borehole in decoupling blasting with high-sensitivity-high-precision strain gauge as sensor, four strain gauges
arranged along the circumferential direction of a certain section of each steel pipe. Ultrahigh dynamic strainometer was used to
collect the circumferential strain of steel pipe during the explosion process of built-in columnar explosive cartridge; the method

of calculating the dynamic response of thin-walled cylinder under dynamic load is used to calculate the collected
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circumferential strain; the elastic dynamic formula of the thin-walled cylinder was used to deduce the collected circumferential
strain; and the peak pressure on the borehole wall by the air shock wave has been measured indirectly. The peak pressure on
the borehole wall under six working conditions was obtained, and calculated the ratio of the experimental values to the quasi-
static gas-pressure under the corresponding working conditions to obtain increase multiples. The decoupling coefficient was
taken as the abscissa and the pressure increase multiple as the ordinate for the fitting, the fitting results indicate that the
pressure increase multiples increase approximately linearly with the increase of the decoupling coefficients, and the fitting
correlation coefficient is as high as 0.99 or more.At the same time, the reasons why the experimental results under some
working conditions are unsatisfactory have been analyzed, which can be referred to the measurement and calculation of the
peak pressure of borehole wall in contour blasting.

Keywords: decoupling charge; borehole peak pressure; circumferential strain; dynamic response
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Fig. 1 Schematic diagram of strain gauge arrangement
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Fig. 2 Schematic diagram of steel pipe and explosive placement
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Fig. 3 Steel pipe placement in an explosion tank
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Fig. 4 Schematic diagram of test flow
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Table 2 Second batch experimental cases
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Fig. 5 Steel pile bulging and tearing under the blasting effect
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Fig. 6 Strain gauge tearing characteristic curve
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Fig. 7 Circumferential strain typical time history curve under different conditions of the first batch experiment
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Fig. 8 Circumferential strain typical time history curve under different conditions of the second bath experiment
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Table 3 Peak pressure of steel pipe inner wall under different conditions in the second bath experiment (units: MPa)

SER T SRS iEita b e iid TFHME
1 280.79 303.46 251.44 245.00 270.17
S-EI-1 (72/16) 2 261.73 346.04 231.87 214.72 263.59
3 275.59 288.43 262.36 231.92 264.58
4 180.54 231.37 224.38 197.95 208.56

S-EI-2 (88/16)
5 199.43 231.80 224.57 212.34 217.04
6 Eize2N 277.69 259.54 287.26 274.83

S-EI-3 (88/21)
7 321.77 284.25 299.88 272.16 294.51
8 188.27 211.06 200.80 187.87 197.00

S-EI-4 (92/16)
9 170.45 787N 191.53 209.43 190.47
10 156.42 173.19 163.86 Ei78oN 164.49
S-EI-5 (107/16) 11 126.06 157.26 EIZE7N 172.74 152.02
12 143.53 146.93 158.72 171.28 155.12
13 235.77 218.79 178.93 213.21 211.68
14 230.38 237.75 252.18 264.05 246.09

S-EI-6 (107/21)
15 229.18 R 236.71 254.07 239.99
16 294.95 208.28 255.38 220.31 244.73

x4 ENEXREH

Table 4 Pressure increase factor

ST KNGS B N BE T ) I (E/MPa HER S J1/MPa LWL PN 5
88/21 (S-EI-3) 4.19 284.67 17.44 16.32
72/16 (S-EI-1) 4.50 266.11 14.49 18.37
107/21 (S-EI-6) 5.10 235.62 10.49 22.46
88/16 (S-EI-2) 5.50 212.80 8.60 24.74
92/16 (S-E1-4) 5.75 193.74 7.66 25.29
107/16 (S-EI-5) 6.68 157.21 5.19 30.30

FRHE R 138 R AT R 25 AR A R B AR AN 1] 9 FroR o TR I3 RAF B S ARG R BN E R
ALEALALA R
n="5.591-6.62 (6)
e n ARSI KATEL, (=d/d, ARG 225 R B
Al UL, B AN FR A R RER, 8 R AR EGE D SR 2R I K, 2R A O R BRE 0.99, R (6)
AR B EE R, 530k [16) AT T80 T P EE R 25 I A— 3,
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