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Mechanism and Quantitative Characterization Method
of Rock Clamping Effect in Medium-deep Hole Blasting
of Steeply Inclined Narrow Vein Mining
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Abstract; Since the problems of significant rock clamping effect and ore depletion were caused by deep hole
blasting in steeply inclined thin veins,a combination of on-site investigation, PMMA (organic glass) blasting model
experiment and numerical simulation was used to explore the mechanism and a quantitative characterization method
of rock clamping effect by taking a gold mine in Gansu Province as the engineering background. Firstly,to analyze the

distribution pattern of blasting cracks under different mining conditions of thin ore veins,a PMMA blasting model ex-
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periment was conducted. The results show that reducing the mining width of the thin ore veins reduces the radius of
blasting crushing and fracture areas around the blast hole and suppresses the development of blasting cracks. Further-
more , different blasting conditions of thin ore vein mining were simulated. The results show that as the mining width
of thin ore veins decreases, the blasting energy reflected and superimposed at the blasting-free surface decreases,and
the volume of blasting rock decreases accordingly. Meanwhile, more blasting energy is dissipated as kinetic energy,
which could not be effectively used to break the rock. Finally,a quantitative characterization method for the clamping
coefficient of thin ore vein blasting was proposed based on the analysis of blasting energy. A clamping coefficient was
defined by the ratio of the total energy peak at the center point of the blasting free surface under semi-infinite and
narrow amplitude working conditions,and this index characterized the size of the clamping effect. As a result,a pre-
diction model for the blasting clamping coefficient was established through the mining width and rock mechanics pa-
rameters. The study of this paper can provide a theoretical basis and technical support for the optimization design of

deep hole blasting parameters in steeply inclined thin ore veins.
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of steeply narrow vein mine (unit;m)
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Fig. 2 Medium-deep hole blasting mining method of steeply narrow vein mine( unit:m)
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Table 3 Numerical calculation scheme for

rock mechanics characteristics

5 f./MPa T/MPa E/GPa &
1 99.35 4.58 27.21 0.48
2 91.07 4.58 27.21 0.48
3 74.51 4.58 27.21 0.48
4 66.23 4.58 27.21 0.48
5 82.79 5.50 27.21 0.48
6 82.79 5.04 27.21 0.48
7 82.79 4.12 27.21 0.48
8 82.79 3.66 27.21 0.48
9 82.79 4.58 32.65 0.48
10 82.79 4.58 29.93 0.48
11 82.79 4.58 24.49 0.48
12 82.79 4.58 21.77 0.48
13 82.79 4.58 27.21 0.40
14 82.79 4.58 27.21 0.43
15 82.79 4.58 27.21 0.53
16 82.79 4.58 27.21 0.60
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Fig. 16 Comparative analysis of blasting failure range

of different rock mechanics parameters
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Table 4 Simulation results and verification of blasting with clamping effect

d/m  f/MPa  T/MPa  E/GPa I3 BAEITEAR PuugR 2%

0.1 82.79 4.58 27.21 0.48 3.9485 3.7021 0.2464
0.3 82.79 4.58 27.21 0.48 1.9545 1.9871 -0.0326
0.5 82.79 4.58 27.21 0.48 1.2817 1.3199 -0.0382
1.0 82.79 4.58 27.21 0.48 1.1929 1.0928 0.1001
1.5 82.79 4.58 27.21 0.48 1.0624 1.0377 0.0247
2.0 82.79 4.58 27.21 0.48 1.0296 1.0218 0.0078
2.5 82.79 4.58 27.21 0.48 1.0037 1.0102 -0.0065
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